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WILLIAM B. GREELEY 
An Appreciation and Interpretation 
By Fi. A. SMiITs 


The eight years that the Forest Service has been under the leader- 
ship of its present chief have been years of continuous progress. Ex- 
ternally, the influence of the service has been increased, its field of 
usefulness extended, and its prestige heightened. Internally it has 
gained greatly in efficiency of organization and in cleared definition 
of its task, while its morale and fine tradition of service to the public 
welfare have been fostered and maintained. Throughout the period 
the confidence felt in “Bill” by all those under him—confidence in his 
judgment and strength, in his ability to choose and firmly keep the right 
course while avoiding the reefs that might otherwise bring shipwreck, 
confidence in his fairness, open-mindedness, considerateness, and 
friendliness—has steadily intensified. That he has been a truly great 
leader with and under whom it has been good to serve, that we one 
and all profoundly regret his going, and that we shall always hold for 
him the heartiest respect, admiration, and warm affection is, J am sure, 
the common thought of the entire Forest Service today. 

His task has been in the highest degree exacting, difficult, and 
onerous. When he took charge the organization was still shaken and 
dislocated in consequence of the war, with a high turnover, an exceed- 
ingly meager salary-scale, and many new problems to be met. Scarcely 
had he entered upon his duties when a major threat to the National 
Forest enterprise and the integrity of the Service began to loom, in the 
form of plans for reorganizing the Federal Departments. This cul- 
minated in the open attempt of Secretary Fall to gain administrative 
control of grazing, of the National Forests in their entirety, and when 
that failed, of the Alaskan Forests. The question of grazing fees 
brought on another major struggle over the attempt to pass legislation 
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giving the stockmen vested rights in the range. The hotly-debated 
policies of the Forest Service relating to recreation use of the forests, 
and the adjustments required to co-ordinate properly the respective 
fields of the Forest Service and the National Park Service, created 
further problems for the Forester to work out. These are merely a 
few of the high spots in eight years of strenuous toil.and constant strain, 
building the Service into a more and more efficient tool while beating 
off attacks. 

These, however, are the things that go with the job. They are all 
in the day’s work, and will long continue to be. It is impossible to 
hold in public possession and to manage for public purposes property of 
such value as the National Forests offer without having to be on the 
alert to defend them. The Forest Service must expect to be a militant 
organization indefinitely, with good obligations and live up to its past. 
Greeley has shown us, however, over and over that the ability to fight 
hard on occasion can be combined with an extraordinary degree of 
tolerance, fairness, and patience. With abounding courage and strength 
of purpose when principles were involved has been combined a con- 
stant desire to see both sides of every question, to fight fair, to allow no 
personal considerations or animosities to enter in, to avoid minor wars, 
and to go to the furthest possible point in the effort to substitute agree- 
ment and co-operation for combat. 


PROGRESS WITHIN THE SERVICE 


Never shall we have a leader with less of the bureaucrat in his 
make-up. While accepting every responsibility incumbent upon him to 
redeem, and while possessing a mastery of detail and ability to deal 
first-hand with every phase of forest work to an extent which has been 
a constant marvel to all those under him, his internal administration 
of the Service has notably sought to encourage individual initiative, to 
draw out free discussion, to receive and weigh impartially every per- 
tinent suggestion, to delegate responsibilities while maintaining close 
contact with what was going on and firm control of the helm, and to 
promote what in the absence of a better name may be called Forest 
Service democracy. Alike in the field and in the office solidarity of 
counsels, participation in planning, and the setting free of individual 
energy have been earnestly pursued. Thus powerful one-man leader- 
ship has been combined with the spirit of comradeship and co-operation 
in a common cause. 


AN APPRECIATION AND INTERPRETATION 425 


To recount in detail the great progress that has been made in the 
upbuilding of the Service during the past eight years would be too large 
a task for undertaking here. In every line of activity the gains are 
conspicuous. They are in evidence equally in the betterment of the 
business organization, in the development of a higher quality of tech- 
nical administration as applied to the physical resources, and in the 
expansion of research. To a large extent they have resulted from the 
steadfast pressure to clarify objectives and to direct effort more effec- 
tively to the attainment of the specific ends thus set up. Because of 
the necessity for meeting enlarged demands and attaining higher 
standards without a corresponding increase in expenditures the path 
has been difficult and the effort at times almost heart-breaking; but in 
the development of financial control, of personnel management includ- 
ing recruiting and training policies and methods, in range and timber 
management, in far more effective protection, in land and development 
policies—in short, in every province of National Forest administration 
there have been constructive accomplishments of a most substantial 
character. 

UPS AND DOWNS OF THE FORESTRY MOVEMENT 

As an executive and administrator it is common knowledge that 
Greeley has made a reputation for himself which almost places him in 
a class of his own; it would be hard to find a bureau chief who stands 
higher. But it may well be that in time his administration of the Forest 
Service will be thought of as notable primarily for the impetus given 
to what he has called the “outward spread” of forestry. Public interest 
in the country’s forest problem has had various ups and downs. The 
decade of the 1870’s was an important up. Rapidly expanding wood 
requirements, enhanced lumber prices, distinct timber shortages here 
and there, the widespread recognition of a need for forest planting on 
the western prairies and plains, the swift growth of the lumber indus- 
try in the Lake States with its heavy cut of pine, spectacular forest fires, 
the observed changes in streamflow and fears of climatic change, com- 
bined with a serious underestimate of the available forest supplies to 
create a genuine and widespread concern for the future. A consider- 
able crop of state laws to encourage timber growing, curb fires, or 
initiate inquiries that might provide a basis for state forest policies soon 
appeared; New York entered on the path which led to its state forests ; 
Congress passed the Timber Culture Act; the American Association 
for the. Advancement of Science urged provision for a Federal Com- 
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missioner of Forestry, with the result that the first foundation of what 
became the Forest Service was laid; and the Secretary of the Interior 
advocated placing all the public domain timberlands under permanent 
Federal administration. 

This early period of activity on behalf of forestry was followed by 
a lull during which the enactment of the law of 1891 passed almost 
unnoticed. The Roosevelt-Pinchot period brought ‘a great forward 
surge, with renewed public interest and apparently hopeful prospects 
for the inauguration of private forestry, But again the wheel turned. 
For a few years the main task was to hold the ground gained, ward off 
attacks, lay the foundations for state forestry, and gather strength for 
a new advance when the opportunity should come. There followed the 
World War; and after its storm had passed began the fresh drive for 
more forestry, which is still in full sweep. Since 1920 its central figure 
and commanding spirit has been Greeley. 


A CRUCIAL SITUATION 


The campaign had been opened by Colonel Graves in 1918; and 
it soon called for decisions that were to prove pregnant in their conse- 
quences. At the outset most lumbermen took the new drive rather 
lightly. While they saw in it a possible menace to the freedom to 
which they believed themselves entitled to run their own business as 
they chose, they expected it to prove a flash in the pan. But soon it 
began to give evidence of a vitality that had to be given recognition. 
The country was ready once more to open its eyes to the existence of a 
real problem of forestry, national in scope, about which something 
further had to be done than merely continue the National Forests of the 
West and build up a few new ones covering a relatively small part of 
the mountains in the East. The Senate called for and the Forest 
Service prepared the Capper Report. Work on it was well advanced 
when Greeley became Forester. It was necessary to lay down a pro- 
gram. Granted that, as the Capper Report concluded, forest depletion 
was the fundamental problem, what was to be done about it? 

On that the foresters themselves were not agreed. Should an 
attempt be made to compel the practice of forestry by lumbermen, 
through regulatory laws? If so, should the Federal Government, or the 
States, be looked to for the necessary legislation? Or should the pri- 
mary reliance be placed, for the time being at least, on encouragement, 
aid, education, and enlightened self-interest, plus such acceptance as it 
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might be possible to obtain from the industry of some degree of 
responsibility for social and economic consequences resulting from 
destructive methods of land use? 

How the matter was argued pro and con; how the legislative 
situation eventually became deadlocked in Congress, with the law- 
makers announcing that they could hardly be expected to act while the 
doctors so radically disagreed on the remedy, though making the same 
diagnosis of the disease; and how, finding it impossible to make prog- 
ress On a comprehensive program the Forester modified his plan of 
campaign and limited his objectives in order to concentrate the drive 
on the spot in the opposing lines that seemed easiest to carry—all this 
is now water over the dam. The outcome was the enactment of the 
Clarke-McNary law. For that legislation the Forester must be given 
overwhelmingly the main credit, and for it and the notable advance 
that has been made since its enactment his administration of the Forest 
Service will stand out as one of the great historic landmarks of progress 
in the national forestry movement. But for him that law would not 
have been placed on the statute books; and to his wise direction is due 
the fact that its latent possibilities have already been brought to so 
large a fruition. The full measure of those possibilities remains for 
the future to disclose. 


A VENTURE IN INTERPRETATION 


It may not be amiss to give a moment’s thought to the characteris- 
tics of Bill which were exemplified in his leadership of this phase 
of the forestry movement. For one thing, it was thoroughly practical. 
It aimed at getting results, was prepared to take up promptly a new 
course when progress on the old course was blocked, was eminently 
openminded and unbiased, sought conciliation, and was both strategic 
and constructive. 

The original program rested on two interlocking major premises— 
that equitable requirements based on a recognition of public interests 
affecting private forest lands should be imposed on these properties as 
utilities, and on the other hand that the public should do its part 
through aid in such forms as relief from the menace of overtaxation, 
the maintenance of protection, and the provision of research, demon- 
stration, and general educational leadership. The two were linked to- 
gether by making the extension of public aid conditional upon accept- 
ance of public requirements; and a co-ordination and reasonable 
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standardization of requirements was to be accomplished by the Federal 
Government through the offer of co-operative aid to states which should 
establish and maintain approved standards. This program, however, 
was opposed both by those who believed that regulation should be im- 
posed by the Federal Government directly and by those who objected 
to public requirements, however imposed; and progress was blocked. 

The Forester broke the jam by permitting the two parts of the pro- 
gram to be separated and thus obtained a substantial increase of the 
Weeks law co-operative fund for fire protection. He followed this up 
by bringing about the inquiry by the Senate Committee on Reforesta- 
tion and by guiding the inquiry along lines which led to the Clarke- 
McNary law. Meanwhile, however, the question of requirements was 
being weighed carefully in his mind. Gradually his position shifted; 
and at the present time the idea of compulsion has been almost com- 
pletely superseded by that of persuasion, education, and dependence 
upon economic conditions plus a voluntary acceptance by the lumber 
industry of public responsibilities for maintaining productiveness. 

If a guess may be ventured, probably two sets of considerations 
have mainly influenced the thought of the Forester as it has worked 
its way through this subject; one practical, and one philosophical. 
From a practical standpoint, unquestionably dropping the issue of regu- 
latory requirements out of the picture was essential if the co-operation 
and good will of the lumber industry were to be obtained; and very 
substantial results are being garnered by working with them rather 
than against them. The Forester has won them to a receptive attitude 
fundamentally because of his characteristic, patient effort to see the 
other fellow’s viewpoint, to meet him fully half way, and to bring 
things to pass if possible by getting agreement and co-operation. Along 
with this has gone a distrust of the workability of any proposal which 
seeks to revolutionize deep-rooted conceptions and practices at a stroke. 
In short, his philosophy of human action has led him to believe that 
regulation to be effective must spring from clear-cut, deeply rooted 
public convictions, and that evolutionary, not revolutionary, processes 
are the means of sound progress. The following significant sentences 
are from his annual report for 1925: 

“Forestry is at last making real headway in the United States 
in the shape of a gradual evolution in industrial practice and land 
management. To this evolution public leadership, current public 
opinion, and economic forces are now all contributing. National 
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progress in forestry will from now on be measured, most of all, by the 
rate at which timber growing becomes part of every-day land usage. 
Of this outward spread of forestry there is marked evidence in current 
trends.” 

The outward spread of forestry—that in a nutshell represents the 
process that must be followed and the end toward attaining which 
effort must be primarily directed in order to bring us to the solution of 
our forest problem, as the whole matter presents itself to Greeley. It 
is no policy of opportunism that has dictated his course in proclaiming 
this as the essence of the forestry program, but the deep conviction 
that there is no short cut to the goal. Not only has he placed this in 
the forefront of the objectives to be sought—he has himself done more 
than any other one man to accelerate the spread. Although he is now 
about to lay down the leadership of the Service, we can be confident 
that his leadership will continue to be exercised and his influence power- 
fully felt to the same end. He remains one of us, whatever he may 
do and wherever he may go. 


SOME CONSIDERATIONS OF POLICY IN 
FOREST EDUCATION 


By Henry S. Graves, Dean, Yale School of Forestry 


There never was a time when education was subject to such critical 
scrutiny as at present. Far-reaching questions are raised in regard to 
our systems of education, our institutions, and our methods of teach- 
ing. Educators, parents, alumni, students, and a great number of 
thoughtful people in business and professional life generally, are joining 
in a sharp inquiry about every phase of education. 

Forestry shares in this general movement. Education is being 
widely discussed among foresters, and papers on this topic at forestry 
meetings and in our technical journals invariably call forth interesting 
response. The difficulties of the Forest Service and other employers in 
finding men of ability and with adequate training for positions of re- 
sponsibility both in administration and in research, have caused a 
serious query in the minds of many persons whether the forest schools 
are actually meeting the needs of the profession. The schools have 
come under fire, and some persons are questioning the soundness of 
our system of forest education and the efficiency of the schools. 

Much has been written and said in recent months about the 
deficiencies of the forest schools and many specific proposals have been 
made for their improvement, in educational policy, personnel of staff, 
and methods of training. Among the forest schools themselves there 
is a responsive attitude toward constructive criticism, and a genuine 
desire to have a searching inquiry made that will reach the various 
problems confronting the schools and will aid in clarifying the funda- 
mental principles upon which we may base our educational structure. 

The purpose of this article is to present some reflections that 
have come to me in the course of my experience as an educator and 
from the special study that I have made during the past two years on 
behalf of the Committee on Forestry of the National Academy of 
Sciences, 

THE TASK OF FOREST EDUCATION 

Forest education is as broad in scope as forestry itself. Our 
task in education is to provide men well equipped to carry forward 
the purposes of forestry. Our interests are not wholly confined to the 
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special problems of silviculture, forest management and other tech- 
nical aspects of forestry practice. 

In forestry we seek to make the forest lands of the country of 
the greatest possible service in the economic, industrial, and social 
development of the nation. We are dealing with a vast undertaking 
that involves the constructive utilization of from one-fourth to one- 
third of the land surface of the country. In such a task there are 
involved a multitude of problems of organization, engineering and 
business administration as well as technical problems of forest pro- 
duction. The forestry undertaking requires a great number of per- 
sons engaged in very diversified activities. Many will take part in 
the enterprise, whose educational background has been in engineer- 
ing, agriculture, economics, or such specialties as soil science, chem- 
istry, botany, zoology, etc.; and there will be men without technical 
training of any sort who will participate in the work of forest pro- 
tection and administration and particularly in different phases of forest 
utilization. If we examine the occupations of the graduates of our 
forest schools we will find men engaged in practically every type of 
activity relating directly or indirectly to trees and forests and the 
use of their products. 

The educator is interested in encouraging the best possible prep- 
aration of all the different groups of persons engaged in work relat- 
ing to the forestry undertaking, even where the forest school is not 
immediately concerned. We must look to many different institutions 
to perform a part in the training of specialists in the associated sci- 
ences and engineering. The chief burden of education will, however, 
fall upon the forest schools. 

One of the first problems faced by a forest school is the diversity 
of activities in which its graduates are likely to be engaged and the 
varying demands of different types of work upon the forester. Forest 
education must provide a system that is suited to the requirements of 
the profession. This does not mean, however, that the present type of 
school is best qualified to train men for all the various activities in- 
volved in the work of forestry. 


MORE THAN ONE TYPE OF SCHOOL NEEDED 
Even a superficial study of the occupations in forestry reveals 
the fact that all foresters do not need the same type of training. I 
do not refer to the opportunities for specialization in various branches 
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of forestry, but rather to the character of the training, the educational 
requirements, and the kind of institution providing the instruction. 
The need of more than one type of forest school has been given little 
recognition in this country. With one or two exceptions the forest 
schools are modeled on the same general pattern. Twenty-four 
American schools and four Canadian schools are.collegiate in grade, 
following the academic methods of technical training, and offering 
an academic degree. All of them are seeking to reach the standard 
of a high grade institution, preparing men for the positions of large 
responsibility in the field of forestry. 

There is need, I believe, for another type of institution, less 
academic in character, with a shorter period of study, objective in 
method, and devoted chiefly to an intensive training in the practical 
aspects of forestry. When one studies the work in forestry that must 
be done in this country, it is apparent that there will be a very large 
number of positions of intermediate responsibility which require men 
of practical experience and some knowledge of forestry, though not 
necessarily such an education as is represented by four or five years at 
a collegiate school. There are thousands of private forests of mod- 
erate size offering opportunities for practical forest managers, but 
whose size and value do not justify a highly-paid expert. There will 
be many opportunities for woods foremen, fire guards, timber cruisers, 
superintendents of nurseries, etc., in private employ, as well as many 
positions of intermediate responsibility in the Forest Service and 
state organizations, which may well be filled by men who have re- 
ceived a vocational training in forestry. 

Today many of these positions are occupied by men having had 
no training in forestry, or the places are not filled because there is no 
effort on the part of the owners to practice forestry. Many private 
owners are seeking men with some knowledge of forestry to handle 
their woodlands, but they cannot afford to employ a college graduate 
especially with field experience. Oftentimes the positions are of 
a character that will not hold the college man, who naturally seeks to 
secure a position of higher responsibility and larger compensation. 
Moreover, some of the practical positions need men with a’ different 
background and with a different field experience from that possessed 
by most college graduates. 

We have a problem no different in principle from that in other 
fields of technological education, where there are schools of collegiate 
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character and grade designed to train men for the positions of highest 
technical skill and responsibility, and also vocational schools designed 
for those who desire a short intensive practical schooling, and who 
may occupy positions of intermediate character. 

In Europe we find this principle recognized in the intermediate 
or middle school of forestry. The requirements for admission are 
less rigid than in the high-grade forest school. The course is two or 
sometimes three years in length. The schools are located in the forest 
and the work is intensely practical in character. The purpose of 
these schools is to prepare men for the handling of private lands of 
moderate size and for positions of lesser responsibility in public and 
private organizations. In countries like our own, where forestry is 
in the process of development, where a great deal of work is to be 
done that requires only a moderate amount of skill in forestry, there 
is a distinct place for the vocational school. 

The recognition of the need of a vocational type of forest school 
does not in any sense suggest a lowering of standards in forest educa- 
tion. There is also no suggestion that any of the existing schools 
should be transformed into intermediate schools. I am discussing a 
different type of training from that which can ordinarily be given in 
a college. The vocational school should be located in or very close to 
a forest that is under management, and there should be ample fa- 
cilities for field instruction and practice. The character of field train- 
ing should be different from that afforded in a school of the college 
type. In the collegiate school the instruction has for its purpose the 
teaching of principles with ample field work to fix the principles 
in the students’ minds. In the vocational school there is a different 
type of drill in procedures and the perfecting of skill by repetition in 
practice, that is impossible in the other type of school. 

The New York State College of Forestry conducts a ranger 
school in the Adirondack Mountains with a course of one year. This 
enterprise merits the highest commendation. Whether in the long 
run the course should be longer than at present is a question that 
experience will answer. Schools of this character, well equipped and 
manned by competent instructors should be established in other forest 
regions of the country. They would fill an important gap in our edu- 
cational system. 

THE COLLEGIATE FOREST SCHOOL 


The American forest school is collegiate in grade and is parallel 
with schools of agriculture and those of applied science and tech- 
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nology. With one exception our forest schools are attached to col- 
leges or universities. The Pennsylvania State Forest School is an 
independent institution without college or university affiliations, though 
authorized to grant a baccalaureate degree. 

The placing of the instruction in forestry on a collegiate basis 
is thoroughly sound in principle. A knowledge ofsforestry necessary 
for the more responsible positions requires a background of the natural 
sciences, mathematics, economics, engineering, and general education 
that can be obtained only in a course of study in an institution of col- 
legiate grade. The problem of forest education is not confined to 
the training of young men in certain procedures involved in land ad- 
ministration and forest utilization. I have already explained that for 
certain types of work such a training is desirable and provision should 
be made for it in vocational schools of which we have only one ex- 
ample in this country. The fact that forestry as an occupation is not 
yet stabilized and there are many steps to be taken before its prac- 
tice is generally adopted, is the very reason why we should afford the 
very best training in the fundamentals of forestry and in general edu- 
cation that our American institutions can provide. 

Most of our forest schools are built upon the basis of a four-year 
undergraduate course. Something over half of the schools are con- 
stituted as departments or divisions in colleges or schools of agri- 
culture. The others are recognized as separate schools or colleges of 
forestry parallel with other schools or colleges in the respective uni- 
versities. Here again the Pennsylvania State Forest School stands 
by itself. About half of the schools offer advanced work for students 
who wish to take one or more years of graduate study. Two institu- 
tions, Yale and Harvard, are wholly on a graduate basis. 

By far the majority of men today are entering the profession 
through the channel of the undergraduate forest school. A small 
proportion take a fifth year and a few go on to study for a doctorate. 
In the early days, many of the foresters took up their technical studies 
after finishing a general arts or science course. The part played by 
Yale in this matter was a large one, for it was one of the earliest of 
the forest schools and it was organized on a graduate basis specifically 
in order to attract men who had a background of college training. 

There has recently been a revival of the discussion of the rela- 
tive merits of the undergraduate course in forestry on the one side, 
followed perhaps by a fifth year of graduate work, and on the other 


POLICY IN FOREST EDUCATION 435 


side the general arts or science course, including certain prerequisites 
in the natural sciences, mathematics, and economics, followed by two 
years of technical forestry work. 

As far as technical skill and achievement is concerned, there 
is probably not much difference in the long run. There are unques- 
tionably certain advantages in anticipating one’s career at an early 
date and shaping the election of courses in a way to strengthen the 
technical foundations of one’s professional training. This is par- 
ticularly the case where the student is able to foresee the special 
branch of technical endeavor which is to constitute his life work. On 
the other hand his course of study is apt to be rather narrowly tech- 
nical and he misses something of great value that comes from the 
broad training afforded in a general course in the arts and sciences. 
There are very few foresters who have had the advantage of a four 
years’ course in a college of arts and sciences who do not deem the 
experience of great value to them. On the other hand I have heard 
many who have taken the other course regret that they could not have 
secured the broader training of a general college course prior to tak- 
ing up their technical forestry studies: In most cases I advise young 
men to take the longer route if they can afford to do so. 

Whatever may be said in favor of one or the other system, the 
majority of forest schools will continue the four-year undergraduate 
plan. There is a definite demand for a four-year college course in 
forestry. In forestry, as in engineering, most boys probably decide 
upon their career between the ages of sixteen and nineteen years. 
Moreover in most cases the financial problem is decisive, for the aver- 
age boy entering forestry today cannot afford to devote six years 
or more to his education. There is still need, however, for a goodly 
proportion of men in the profession who have had the foundation 
of a liberal college education. We need in forestry a greater number 
of the best product of our colleges of arts and sciences than are enter- 
ing the profession today. 


PRIMARY OBJECTIVES OF THE FOREST SCHOOLS 
The forest schools have been established with the primary purpose 
of training men for the general practice of forestry. This means a 
training that will equip the graduate to enter any one of the various 
fields of forestry where highly specialized knowledge is not required. 
The training for specialties is presumed to be provided through gradu- 
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ate work, or by special curricula in cases where the student as an 
undergraduate can anticipate the particular field that will constitute 
his life work. 

The majority of foresters will be general practitioners. The 
average graduate seeks a position of an administrative or supervisory 
character, or aims to be an expert in some phasesof forest produc- 
tion or forest utilization. Excellent opportunities will be available 
for men who, in their schools and subsequently, have trained them- 
selves in one or another of the specialties. Thus forest research and 
education will call for many specialists, and in the applied fields of 
forestry there will be needed experts of highly specialized training, 
both in public and private organizations. Numerically, however, they 
will be in the minority. Moreover it is generally conceded that it is 
desirable for specialists to have a background of forestry such as 
that provided for the general practitioner, in order to give them a 
proper perspective of the problems of applied forestry. The schools, 
therefore, clearly have the responsibility to meet first of all the needs 
of those who will be engaged in the general practice of forestry. 

In the early days of forest: education the training of the general 
practitioner constituted the sole objective of the schools. The insti- 
tutions followed the same general plan of instruction. There was a 
standard curriculum and all the schools endeavored to provide a course 
of study that would cover the ground work necessary for all foresters. 
In fact the schools attending the Educational Conference in 1910 set 
up definite standards of what should constitute a proper course of 
study for a trained forester; and the same idea of standardization 
adhered in the Conference of Forest Schools in 1920. In recent 
years, however, there has been a marked tendency among the institu- 
tions toward individual development of educational objective and 
policy, responsive to the demands of the profession. 

Some schools recognize that their first duty is to train men for 
work in the state or region in which they are located, and they shape 
their instruction to this end. Thus some of the schools in the West 
set forth as a primary purpose the equipment of students for work 
on the National Forests and in the local forest industries. Some 
eastern schools look to the employment of their graduates in private 
work in the East or in state forestry organizations, with less atten- 
tion to the special problems of the Government work. Still again 
various schools are developing some one branch of forestry as a spe- 
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cialty, in which they may render a distinctive service. Thus silvi- 
culture and forest management, lumber manufacture, pulp and paper 
manufacture, or other special branches, may be set forth as a dis- 
tinctive feature in the course of study in a given school. 

This differentiation of policy among the schools is one of the 
most promising features of the educational situation. It furnishes the 
basis for concentration of effort and hence increased efficiency. It 
affords educational opportunities for those who wish to specialize 
in a given branch of forestry. It makes our general system more 
elastic and better adapted to the varying demands of the profession. 

One point of difference among the schools relates to the question 
whether the training of the forester should be based primarily upon 
the natural sciences or upon engineering. Originally the chief em- 
phasis in all the schools was upon the natural sciences as the founda- 
tion upon which to base a system of forest education. Later on en- 
gineering was given a larger place in the curriculum and in some in- 
stitutions today it holds a dominating position. There are many who 
believe that the type of training provided for the engineer is better 
suited for the conditions prevailing in this country than a course of 
training that gives as much emphasis to the natural sciences and 
especially the biological sciences as is done in most of our forest 
schools. Those holding this position have in mind the many prob- 
lems of forest organization, administration and protection such as the 
initial surveying and mapping, the estimates and appraisal of the tim- 
ber and other physical resources, the development of transportation 
and communication, the erection of buildings and other structures, 
and the multitude of problems relating to the exploitation and manu- 
facture of the timber and other forest products. The application of 
silviculture must come slowly, it is said. At first the methods of silvi- 
culture must be very simple and may be put into practice by men 
who do not possess an extensive knowledge of silviculture and its 
underlying sciences. Let the specialist in the research organizations 
develop the methods and aid in their application, but train the general 
practitioner primarily for those problems and activities which inevita- 
bly will dominate in the first work of handling forests. The engineer 
is trained to get things done and to overcome obstacles. It is the 
objective point of view of the engineer and his ability to come to 
grips with a problem, master its details, and carry an undertaking 
through to practical achievement, that are needed. Hence, it is argued, 
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the engineering objective should be dominant in laying out a course 
of study and in the methods of instruction. Thus goes the argu- 
ment in favor of more engineering and less biological science in our 
schools. 

On the other hand it should constantly be borne in mind that 
forestry is essentially a science of forest production. The object of 
forestry is to obtain the greatest possible service from certain classes 
of land through the continuous growth of forests. To accomplish 
this purpose a knowledge of the materials with which we work is 
absolutely essential, that is, a knowledge of trees and forests, their 
life and growth, and the basic nature of their products. The fact that 
today many of the activities in forestry may under certain conditions 
have more the character of engineering than of silviculture does not 
alter the character of our fundamental objectives. We must, of course, 
use engineering as one of the instruments in applying forestry on 
the ground, just as agricultural engineering is a very important ele- 
ment in the successful application of the principles of crop production. 

We may recognize at the outset that some of the special occupa- 
tions in the field of forestry call for an extensive knowledge of en- 
gineering. It is wholly appropriate for a given forest school to provide 
a training to meet these special demands. Indeed in some cases we 
must turn to the trained engineer to perform certain essential func- 
tions in our undertaking. In the long run, however, the advance in 
forestry practice will depend upon the knowledge, on the part of the 
foresters on the ground, of the principles of forest production, just 
as the advance in sound forest utilization will depend on a knowledge 
of the character of the products involved. For this knowledge the 
study of the natural sciences is essential. 

In actual practice our forest schools are endeavoring to provide 
both a background of natural sciences and of engineering, and are 
now endeavoring to strengthen the training in economics and related 
subjects. It is, of course, quite impossible in a forest school to cover 
the essential ground in preparation for the forestry profession and 
at the same time actually produce a trained engineer. The engineering 
schools find it difficult in the time allotted to them to provide an 
adequate training in a given branch of engineering. It is quite pos- 
sible, however, in a well balanced course of study to include work 
in land and forest surveying, map making, forest improvements, and 
logging and lumber manufacture, adequate for the training of men 


POLICY IN FOREST EDUCATION 439 


for the general practice of forestry, and at the same time carry 
through the central idea of forest production as the fundamental 
objective of a forestry training. Some forest schools offer a special 
curriculum in logging engineering, designed for specialists in that 
field. This is an excellent educational undertaking, because the lum- 
ber industry needs men of the highest possible engineering skill in the 
work of exploitation of the timber. In a course of training for this 
work the dominant note is engineering and the courses in the field 
of forest production are necessarily curtailed. 

One of the dangers in our profession is that some men lose the 
point of view of the forester. Engrossed in the immediate problems 
of forest administration or forest utilization, many lose sight of the 
main objective. These are the foresters who can see little or nothing 
to forestry but forest protection, with a bit of planting under most 
favorable conditions. They are satisfied with crude rules of thumb 
in providing for natural reproduction, and have long since lost their 
standards of what may be accomplished in forest production under 
given conditions. They have neither the vision or knowledge to make 
the work they do count progressively step by step in the direction 
of increasing the productiveness of the lands in their charge. 

It is, of course, not true that the development of the qualities of 
efficiency, resourcefulness and mastery of details is confined to an 
engineering training, any more than it is true that a student must take 
certain courses in college to obtain a liberal education. We have to 
do here primarily with methods of education that will develop the 
powers of mind, the habits of thought and other qualities that are 
essential for the forester. Each school must discover for itself whether 
it should give greater emphasis to those subjects relating to engineer- 
ing or those based on the natural sciences, but let us not for a moment 
lose sight of the fact that the objective of forestry is forest produc- 
tion and that finally the success of our work will be judged by the 
character and condition of the forests we leave behind us. 


PROBLEMS OF THE UNDERGRADUATE 


Many of the problems of the undergraduate school arise from 
the pressure or necessity to offer a full professional training in four 
years. The student goes to the school to secure a college education and 
at the same time to obtain a technical training which will qualify 
him, so far as schooling will carry him, for professional work in 
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forestry. It is deemed essential to provide instruction in the subjects 
basic to forestry and to complete the essential technical subjects. A 
wide range of subjects are covered because of the diversified demands 
upon the professional forester; and a relatively large amount of time 
must be found for practical field work. 

The first result of this situation is to eliminate or curtail those 
subjects which are broadly cultural in character and have no immediate 
bearing on forestry. A second result is that the school is constrained 
to offer a large number of different courses in order to cover the field. 
The effect of this is that many of the courses are restricted in scope 
in order to fit them into an overcrowded curriculum. The problem 
of the school is further influenced by the inherent weakness of our 
secondary school system. There are many excellent preparatory and 
high schools in the United States. But taken by and large, the prep- 
aration of the students who enter the forest schools is very uneven 
and often inadequate. The forest schools are forced to provide in- 
struction that should be relegated to the secondary schools, and the 
student often passes through the forest school with little or no instruc- 
tion in important subjects that were not taught or were improperly 
taught in the high school and which cannot be introduced in the col- 
lege course. 

The forest schools are endeavoring to meet the problem of the 
crowded curriculum by various devices. Generally speaking, the schools 
are adopting some form of the elective system. In some cases several 
parallel curricula are arranged permitting of a degree of specializa- 
tion in one or another field of forestry. In other cases considerable 
latitude is permitted in the election of individual courses, especially 
in the last two years. But even with these improvements, the problem 
of the limitation of time within which a rounded training must be 
given remains to perplex the schools. 

These conditions above described are reflected in the actual train- 
ing of the student. Perhaps we have here the explanation of the 
deficiences in forest school graduates often complained of by em- 
ployers. The young graduate is charged with superficiality, lack of 
ability to think clearly or to concentrate on a given problem, inability 
to express himself well, confusion of mind in regard to the relations 
of one branch of forestry to another, defective knowledge of funda- 


mentals, a faulty point of view regarding practical problems, and 
the like. 
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The student has passed through a curriculum. He has moved 
from one course to another, performing the required tasks. Too 
much emphasis has been on courses and not enough on subjects. He 
has been engaged in securing credits and not in mastering knowledge. 
He has perhaps covered the material in the text books or in courses of 
lectures. He has had little time and often no inclination to sink below 
the surface in any one subject. And when the student comes to the 
graduate school or enters on his professional duties and is thrown on 
his own, he finds himself confused and grasping for the helping hand 
of an instructor or higher officer to tell what to do and how to do it. 

The very purpose of education is to teach men to think and to 
work, to develop mental self reliance, individual capacity to interpret 
facts and draw conclusions, intellectual curiosity, resourcefulness, and 
adaptability to unaccustomed conditions. This is not accomplished 
merely by a march through a crowded curriculum. The whole effort 
of education today is to develop the powers of the individual. This 
effort is back of all such educational devices as honors and con- 
centration courses, tutorial and preceptorial systems, comprehensive 
examinations and the like. The endeavor is to reduce the number 
of courses and to enlarge and enrich those which each student takes, 
and to give him time to do collateral reading and himself to do crea- 
tive work in the several tasks that he undertakes. 

We try to teach a given student too many things. It is natural 
for the young man to reach out for as extended knowledge as he can 
obtain. It is natural for the teacher to endeavor to impart to the 
student as much as possible of what he himself knows. It is far 
better for the graduate of the forest school to be thoroughly trained 
in a few things than to cover superficially a much larger field of 
knowledge. If a man has a sound basis of fundamentals and is well 
trained in mind and point of view, he has the basis of self-education. 
The young man who has progressed only part way through a course 
in forestry but is thoroughly grounded in what he has studied will 
make a better forester than the man who has touched less thoroughly 
every branch of forestry. 

There is nothing new in what has been set forth in the foregoing 
paragraphs. The principles apply in practically every institution 
whether of technological or of general educational character. The 
problems of the schools of engineering are similar in many respects 
to those of the forest schools. In the inquiry recently made of en- 
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gineering education, the graduates of the various schools were asked 
to express an opinion regarding the effectiveness of their college 
courses. The replies indicated that the graduates placed the value of 
their college experience in the following order: (1) Knowledge of 
fundamental principles of science; (2) methods of thinking and habits 
of work; (3) development from college life and atmosphere ; (4) di- 
rect training in engineering; (5) basis of a liberal education; (6) as- 
sociation with fellow students; (7) inspiration and guidance from 
faculty; (8) training in craftsmanship. 

It would be interesting to secure an expression from the graduates 
of our own schools regarding these points. There is abundant food 
for thought on the part of the forest schools in regard to the em- 
phasis which they give to the different features of their educational 
plan. Considerations of this kind have a direct bearing on the division 
of time as between the preparatory subjects and those of a technical 
character, on the scope and content of the technical courses, on the 
character of the field work, and on the methods of teaching. 

The first reaction from a study of the problems of the forest 
schools is that four years is too short for a well rounded training 
in forestry. This is generally conceded, and the schools are advising 
their students to take a fifth year if they can afford to do so. We are 
not justified, however, in requiring all students to take the longer 
course. The conditions of employment do not justify such action. 
It is necessary to provide a four-year course of training in the same 
way that in engineering the four-year undergraduate course is essen- 
tial, with adequate provision for advanced work for those in a posi- 
tion to continue their studies. The practical problem is to make 
the course as effective as possible within the limitations of time avail- 
able. 

In examining the work of our forest schools we should, I be- 
lieve, determine first whether we are providing a thorough foundation 
in the principles of forestry and whether we are adequately perform- 
ing our task of developing the students’ powers to think and to work. 
I believe that in our attempt to cover too much ground in a given 
period of time we are falling short in these two educational objec- 
tives. We should, I believe, work toward a simplification of the 
course of study pursued by each student. Each course, especially those 
of a foundational character, should be long enough and so thorough 
in character that the student is able to think through the material 
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which he is undertaking to learn. This means a curtailment in the 
number of courses which he can take. Whatever curtailment is made 
should not be to the sacrifice of thoroughness in the basic subjects. 
It is better to cut at the top than to weaken the foundations. If time 
is afforded for thoroughness, there is the opportunity to employ meth- 
ods of instruction that will develop sound habits of intellectual effort. 
Under such circumstances, the student, in the very process of his 
regular work, will learn how to think clearly, to express himself in 
an acceptable way and to acquire the ability to work independently. 

The forest schools have taken the first step in the simplification of 
their curricula by the introduction of the elective principle. This 
must, I believe, be carried even further, in order to make possible 
the enrichment of courses that are now cramped and ineffective, and 
the introduction of methods of instruction that will make for greater 
development of the powers of the individual. 


GRADUATE WORK 


In recognition of the handicaps involved in trying to cover the 
whole field of forestry in four years, many of the forest schools now 
afford opportunities for advanced study of a graduate character. It 
is impossible to define precisely what constitutes postgraduate work. 
Each student has a special purpose in going forward with his studies, 
and these purposes vary widely. In some cases the student desires 
to take certain courses which he could not cover in his undergradu- 
ate years. These may be in the fundamental or the technical field. He 
may wish to take courses of an advanced character that are not avail- 
able to the undergraduate. He may wish to specialize in some sub- 
ject, devoting his time wholly or in part to individual work of a re- 
search character under the direction of a member of the faculty. He 
may go to an institution other than from which he graduated, in order 
to study with a professor of distinction, shaping his studies in accord- 
ance with a special program prepared for him. In any case he is 
given full academic freedom, with the opportunity to take advantage 
of the educational facilities that are offered to round out his training. 

The greatest value obtained from graduate work by the average 
student is derived from the opportunity to carry on work of an in- 
dividual character when thrown on his own resources. Many students 
emerge from their undergraduate course without the ability to do in- 
dividual work. They cling tenaciously to the idea of the formally or- 
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ganized course and class instruction, and are at sea when released from 
it. Many do not know how to use a library, to make up a bibliog- 
raphy, and to assemble information from scattered sources. The, ex- 
perience that comes from the methods of study in a graduate school 
are worth a full year regardless of the sum of knowledge obtained in 
the process. * 

Frequently students obtain the idea that graduate work is de- 
signed primarily for the specialist and particularly for the man pre- 
paring for research and teaching. This is not by any means the case. 
It is equally valuable for the general practitioner. His course of 
study may be different from that of the specialist or the research 
student. He may choose to elect a number of different subjects, but 
it is a mistake for him to fill his schedule with a large number of 
subjects. He should follow a plan of study that gives him ample 
time to go much deeper into each subject than is ordinarily possible 
in the undergraduate years and to do work of an original character, 
even though this is in the nature of individual interpretation of ma- 
terial that has been brought together by others. By this process he 
gains a measure of mastery over the subjects he is studying and 
enormously gains in intellectual self-reliance. 

The majority of advanced students take one year of graduate 
work, looking to the Master’s degree. It is a matter of great encour- 
agement that an increasing number of men are working for a doc- 
torate. In several of our universities forestry is now recognized as a 
field appropriate for the degree of Doctor of Philosophy. This degree 
is in no way comparable to a professional degree, such as that of 
Bachelor of Science in Forestry or Master of Forestry. It is granted 
for scholarly work of a fundamental and philosophic character in some 
one field of learning. That forestry now takes its place side by side 
with other branches of knowledge as suited to work for the higher 
degree is a matter of great gratification. 

Graduate work is a natural outgrowth of the development of our 
forest schools. The experienced members of the faculty are able 
to offer work of an advanced character, and the growth of an in- 
stitution in this direction is measured only by the size and capacity of 
the teaching force and by the educational facilities in the form of the 
library, laboratories, and experimental forests. 

Two institutions are organized wholly on a graduate basis. The 
work at Harvard is centered about the Harvard Forest, which is 
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essentially a research institute in the field of forest production. It is 
associated with the Bussey Institute and the facilities of the Uni- 
versity are open to the students working under the direction of the 
Director of the Forest. The work leads to a Master’s or a Doctor’s 
degree. 

The Yale Forest School is also on a graduate basis, offering work 
in preparation for the general practice of forestry and advanced work 
in various branches of forestry for the specialist, the research worker, 
and the teacher. The fact that the work at Yale is somewhat dif- 
ferently organized from that at other institutions makes it appropriate 
to refer to certain features of educational policy, especially as illus- 
trating some of the principles indicated in this paper. The School 
was placed on a graduate basis at the time of its founding. It was a 
graduate school in the sense that a college training was required for 
admission. There was a prescribed curriculum similar in plan and 
scope to that later offered by the undergraduate schools, and it was 
frequently alleged that it was not truly a graduate school but only a 
forest school for college graduates. As originally conducted this was 
true. 

During recent years the course of study has been progressively 
liberalized and the school has been moving away from the restric- 
tions of a prescribed curriculum. A new step has now been taken 
which places the school wholly on a graduate basis, not only in the 
matter of requiring a baccalaureate degree for admission but on its 
educational policy throughout. The student is permitted to elect any 
of the work offered by the school which he is qualified to undertake. 
The requirements have to do with the degree and not with the plan 
of study and election of courses. In order to qualify for the degree 
of Master of Forestry the student must have had two years of tech- 
nical work at a forest school (at Yale or elsewhere), and one year of 
satisfactory work in residence at Yale; he must present an acceptable 
thesis based upon individual work, and pass a general examination 
covering the fundamental fields of forestry. The normal time needed 
to obtain the degree is not changed. The graduate of a college of 
arts and sciences, who has had certain prerequisite courses in the 
natural sciences, mathematics, economics, and modern languages, may 
obtain the degree in two years. The properly qualified graduate of an 
undergraduate forest school may meet the requirements of the degree 
in one year. 
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This change of policy broadens the educational opportunities at 
Yale. It has resulted in making it possible for the school to enlarge 
and greatly strengthen a number of important courses. It has re- 
leased educational forces that have been hampered by the restric- 
tions of the former curriculum requirements. Yale has recently an- 
nounced that the field of forestry is to be recognized as appropriate 
for work leading to the degree of Doctor of Philosophy. The changes 
above described add strength to the offerings for work leading to the 
higher degree. 

PREPARATION FOR RESEARCH 

This topic is of special interest because of the expansion of the 
research opportunities and the difficulty of the Forest Service and 
other agencies to find qualified research workers. 

Men preparing for research in the field of forestry should have 
a knowledge such as is represented by a forestry degree. A great 
deal of research of importance will be done in the sciences underly- 
ing forestry by specialists in those subjects who have only a general 
knowledge of forestry. But most of our research work must be done 
by men who understand forestry in both its theoretical and prac- 
tical aspects. 

An essential in the training of a student for research is a thor- 
ough preparation in the basic subjects underlying forestry. If he 
is going to work in the general field of forest production this means 
thorough work in the natural sciences, mathematics, and economics. 
This does not mean that in the early part of his course of study he 
must take all the different subjects that eventually he will need in 
his research. But the courses that he takes should be thorough and 
adequate in scope. A student in his graduate years may fill gaps by 
taking courses that he was unable to cover as an undergraduate. But 
he will always be handicapped if the work in physics, chemistry, 
botany, geology, economics, language, etc., was fragmentary or 
poorly taught. 

Everything that has been said about the general educational as- 
pects of a forester’s training applies with special force to the student 
preparing for research. He must have analytical powers of mind, 
intellectual curiosity, imagination, résourcefulness, painstaking accu- 
racy, and persistence in research. He must be a trained reader and 
should be able to express himself clearly in his writing. Fortunate 
is the student looking forward to a research career who has had the 
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advantage of study of history, literature, philosophy, and psychology, 
for he will be a more able man because of such discipline. Finally 
the research student must have a command of the modern languages, 
at least German and French. The man to whom the door of foreign 
knowledge and experience is closed can progress but a short distance 
in research. 

The usual four-year course in forestry, as now given, often does 
not afford the best background for research work, even if supplemented 
by graduate study. The reason is that the preparatory courses are in 
many cases cramped in order to meet the conditions of a crowded cur- 
riculum, and the student is not given the opportunity he needs in 
language and studies of a broad cultural character. Unfortunately the 
student often does not know whether he will take up research work 
until late in his course. This means that he will have to fill the gaps 
in his graduate years or by independent study meet the handicaps of 
his training. 

Graduate work is essential for the student preparing for re-- 
search. The best procedure is to study for a doctor’s degree. Many 
are unable to do this, and there is fortunately a large area of research 
endeavor that does not require three years of graduate study as a prep- 
aration. : 

If a student can take only one or two years of graduate studies 
after finishing his general forestry course, he should shape his work 
so that as far as possible he can take such work as will strengthen the 
fundamentals in which he is deficient. By so doing he establishes a 
solid foundation upon which he can build by his own endeavor. This is 
the old principle of securing a training that will enable one to educate 
himself. 

ELEMENTS OF STRENGTH IN A FOREST SCHOOL 

There is no single criterion by which the degree of excellence of 
a forest school can be measured. There are many factors that must 
be taken into consideration. In passing judgment upon a given forest 
school it is necessary first of all to understand the peculiar objectives 
which that institution is endeavoring to achieve. If a school is per- 
forming its special functions well, it is a good school, even if the 
scope of its work and size of establishment is much more limited than 
some others. It is a question of quality of educational work performed, 
not one of number of courses of study offered or extent of physical 
facilities. 
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In judging a school one looks first to the character of the faculty. 
The number of men on the staff may or may not be significant. It 
depends upon the scope of work undertaken by them. Some schools 
undertake more than is justified by the size of the staff. This results 
inevitably in the overburdening of the teachers, and means the weak- 
ening of the efficiency of instruction. The faculty should be large 
enough to enable each teacher to give his best efforts to the instruc- 
tion and guidance of the students. The instructor should have time 
to give personal attention to the problems of the individual student. 
If the classes are of considerable size the instructor with a large 
teaching schedule must resort to highly organized methods of mass 
education which is another word for poor educational methods. 

An equally important result of overburdening the teacher is that 
it prevents his own intellectual development. Forestry is moving for- 
ward at a tremendous pace in every branch. The teacher must keep 
abreast of the development of the science and the practice of forestry, 
at least in the branches that he teaches. Moreover the forest schools 
presumably are centers of knowledge and activity in forestry. They, 
should be leaders of thought and be in a position to contribute to the 
advance of knowledge. The teacher should be a recognized authority 
in the subject constituting his specialty. 

One of the questions that is discussed in every collegiate institu- 
tion is whether the teacher should be expected to carry on individual 
work of research. There is a great deal of misconception in regard 
to the significance of research by the faculty members. The ultimate 
purpose of the individual activities called research is the intellectual 
development of the teaching staff. The particular activities may or 
may not be in the nature of research in the laboratory, library or 
field. The teacher working in some branch of applied forestry may 
devote his efforts outside the class room to making contacts with the 
actual practice on different tracts of land where forestry is being 
carried on. The knowledge that he acquires reacts directly on his 
teaching and the point of view he conveys to the student. The teacher 
of silviculture who is not himself taking some part in the development 
of silvicultural practice will become stale and ineffective as a teacher. 
The teacher who by his own investigations is not learning and con- 
tributing to knowledge by publication or otherwise cannot attain or 
hold a position of leadership in the profession. And the institution 
that does not provide a faculty large enough so that each member 
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can do constructive work of some sort outside the class room that will 
give him a chance for intellectual growth cannot attain a position in 
the first rank of excellence. 

The limitation on the size of the faculties is due to inadequate 
financial support. This difficulty is manifested further in recruiting 
men for the teaching staff. In filling vacancies or in enlarging the 
faculty the school is often prevented by the inadequacy of the budget 
from employing a man of experience and proved capacity. It may be 
necessary to take on a recent graduate without experience. Sometimes 
this may be necessary because of the lack of suitable material in the 
profession. But it is poor policy unless the school can give the young 
instructor time and facilities to develop through outside work. 

An able and experienced faculty is especially necessary in an in- 
stitution offering graduate work. Students desire to work with men 
who are masters of their subject. Institutions are known by the 
reputation of their great teachers and scholars. These are not men 
who merely teach from the book or from past experience. They are 
themselves active workers ever progressing through their own studies, 
investigations, and experiments. By their own activities they inspire 
the men about them. One of the most exacting of all tasks of a forest 
school is the preparation for research. What has been said regarding 
a strong faculty applies with special force in offering opportunities to 
research students. A teacher of research must himself be an active re- 
search worker. A man of science, a contributor to knowledge, a master 
of research technique, a teacher who can inspire others to work, is the 
one to whom students will go to prepare themselves for research. 

While the character of the faculty is the most important element 
in the strength of a forest school, there must also be adequate educa- 
tional facilities. Most of our schools are well equipped in the matter 
of quarters. Many of them have separate buildings, with ample space 
for class work, drafting rooms, laboratories, and library; and there 
is no lack of the necessary apparatus and instruments need in the 
laboratory and field. 

One of the most important features of a high-grade forest school 
is the library. The inadequacy of the collections of books and other 
library material in many of our schools is an element of distinct weak- 
ness. Some will doubtless say at once that forestry should not be 
taught from books but from contact with actual problems in the field. 
I myself have heard the importance of a library minimized from this 
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standpoint. But a library is a storehouse of recorded knowledge of | 
forestry. The forest schools are supposed to be centers of informa- 
tion regarding forests and forestry. It is true that in much of the 
elementary instruction the average undergraduate student makes little 
use of more than the common books of reference. But the faculty 
must have access to a good library, and certainly an institution cannot 
go far in offering work of an advanced character if it lacks the pub- 
lished information about forestry in this country and abroad. 

Another essential feature of educational equipment is the school 
forest, This is the field laboratory of the school. It ranks in im- 
portance with the library and the technological laboratories. It fur- 
nishes the material for much of the practical field work of various 
technical courses. If it is of adequate size and character, it provides 
a demonstration of silviculture, forest management, and of various 
aspects of utilization. It is the center of research in various branches 
of forestry for the teaching staff and students. 

The lack of school forests that really fulfill these functions con- 
stitutes the greatest deficiency of many of our schools. In the first place 
there is a lack of forests which have been under management for a 
long period. We can find plenty of plantations, especially in the East. 
We may find examples of the treatment of woodlands that illustrate 
some principles of silviculture. And there are many experimental 
areas, an acre or so in extent, which are serviceable in instruction. 
But forests of a substantial size which have been under forest man- 
agement long enough to show the results of silvicultural treatment are 
very few. The American student has the opportunity to see the be- 
ginnings of forest management. He can study forest organization, the 
methods of protection, and administration. He can see the initial 
forest operations designed for reproduction or improvement. But he 
has little chance to obtain a real picture of what the different forest 
types in this country are capable of producing under forestry treat- 
ment. 

A number of the forest schools have now acquired tracts from 
one thousand to three thousand acres in extent for instruction, re- 
search and demonstration. Mr. Charles Lathrop Pack merits high 
commendation and appreciation for his generous gifts to a number of 
schools for the development of research and demonstration areas. 
Some of the schools have the use of large public or private forests 
and actually participate in their management. In time the special 
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requirements of field instruction will doubtless be met through suitable 
acquisitions. At present, however, many of the schools are handi- 
capped in making provision for certain field instruction because of 
the inaccessibility of the forests placed at their disposal, their small 
size, the lack of funds to organize them for management, or for other 
reasons, 

As yet I have not mentioned the character of the curriculum as 
an element of strength in a forest school. In many ways the details 
of the curriculum are of comparatively little value in judging the de- 
gree of excellence of a school. The primary question is whether there 
is a faculty of able men and adequate facilities for work. If the 
faculty is large enough to enable each member of the staff to do 
justice to himself in his instruction and in the work essential for 
self development, we may be sure that the course of study will be 
well arranged. If an institution is sufficiently financed to enlarge the 
scope of its work and to add subjects of instruction without impair- 
ing the efficiency of its teaching, there is certainly an added element 
of strength which should have recognition. 


There is an enormous variation among the schools in number 
of teachers, in the size of the annual budget, in educational facilities, in 
the standards of salaries paid the teachers, and doubtless in the actual 
efficiency of instruction. Thus the budgets of the schools vary from 
less than $10,000 to over $80,000 in the case of two schools and over 
$250,000 in the case of the New York Staté College of Forestry. 
Obviously there are wide differences in what the various schools can 
accomplish. It has been suggested that a study be made of the schools 
which would result in a classification of them, such as has been 
made for the schools in several other professions. At the present time 
I doubt the necessity or the wisdom of this procedure. Such a classi- 
fication would result in a trend again toward standardization of the 
schools. It would also increase the pressure upon the schools to as- 
sume additional burdens in their endeavor to secure a high rating. 
Every encouragement should be given to each school to find its special 
field of service and to perform its work superlatively well. The study 
of forest education advocated in a later section of this paper might well 
render a service to the schools which have inadequate budgets, by 
bringing home to the presidents of the colleges or universities and to 
the boards of trustees or regents, the absolute necessity for larger ap- 
propriations to enable the school to render more efficient educational 


service. 
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A STUDY OF FOREST EDUCATION 


Even a superficial study of our system of education in forestry 
reveals numerous defects. Probably the officers of the forest schools 
are more appreciative of these than anyone else. Progress in remedying 
these defects and in strengthening our forestry institutions would be 
greatly aided by a study of our educational problems more far-reach- 
ing and more profound than has yet been made. A general survey 
of our educational problems was recently made by the writer of this 
article on behalf of the Committee on Forestry of the National Acad- 
emy of Sciences. A large amount of information was assembled re- 
garding our problems and regarding the forest schools here and in 
other countries. This study should be carried much further and should 
include many features about which today we have wholly inadequate 
information. 

The objects of the proposed study would be to determine more 
specifically than has been done the educational requirements of the 
profession and whether our present system of training is suited to 
meet them; to obtain information that will aid the schools to clarify 
their objectives and special functions and to shape their courses of 
study accordingly ; to determine how the schools may better coordinate 
their educational work with the needs of practice; and how they may 
improve their facilities for instruction and make effective their methods 
of teaching. 

This inquiry would involve first of all a thorough study of the 
forestry occupations, the types of positions held by forest school gradu- 
ates, the character of work involved in these positions, the conditions 
of employment, the standards of compensation, the promise for further 
development, and similar questions. The information obtained would 
indicate whether the training at the schools is calculated to meet the 
needs of the profession. For the first time we would have a definite 
knowledge of forestry as a career, so far as the profession has been 
developed. A second feature of the inquiry would be a searching study 
of the forest schools here and in foreign countries. This would involve 
a study of the organization of the schools, their financial support, their 
educational policies, the courses of study offered by them, the methods 
of instruction, the recruiting and development of a faculty, the edu- 
cational facilities, the special activities of the schools in research and 
in public service, and their general educational standards. Many other 
special features would appear in the elaboration of the plan. 
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The foregoing proposal was presented to the educational con- 
ference in Berkeley in December and later at a meeting of the Wash- 
ington Section of the Society of American Foresters. The proposal 
carried the suggestion that the inquiry be conducted under the direc- 
tion of a special committee of the Society of American Foresters, and 
that an effort be made to secure special funds which would be large 
enough to make possible the employment of a competent man to carry 
on the work. Such inquiry would, I believe, result in greatly strength- 
ening the entire structure of forest education. 


THE STUDENT ‘LOOKS: ON 


By CarLteton Gorpon Murray 
Michigan State College 


One of the most conspicuous things about the recent discussions 
regarding forest schools, is the almost complete ignoring of those 
who are perhaps the most vitally concerned, namely—the students. 
Of course the forestry student realizes that his opinions are counted 
as valueless, but nevertheless he has a distinct interest in the matter. 
And, considering that the student is going to be held responsible for 
his success or failure, it seems no more than fair that he should be 
allowed a voice in building the foundation for his life. 

The curriculums for the various forestry schools throughout the 
country present a more or less uniform appearance; two years of 
the basic sciences with relatively few educational subjects. The latter 
term includes those studies which tend to broaden the individuals 
viewpoint of the world. Where forestry is presented in state agri- 
cultural colleges, those endowed by the Federal government, it is 
noticed that smatterings of minor farming studies are presented to the 
forester. For example, animal husbandry if taught in relation to 
range conditions would be excellent. But most students are rather 
disinterested in learning to judge blooded stock. Thus it goes down 
the line of various farm subjects. 

The word “smattering” too often expresses the greatest criticism 
of forestry courses. The theory is that the technical forester is con- 
fronted in his work by a wide range of problems, and that he can best 
be prepared to meet them by receiving a taste of about every study 
the college affords. Now if it is necessary to have the general course 
in forestry, instead of specialization in the different branches, it would 
be better to give a few intensive studies in history, economics, political 
science, and English. This would do far more toward giving the 
student a broad outlook and equipping him to meet various problems 
than would a dab each of twenty-five minor studies. 

Another lamentable fact is that the average man enrolling in the 
forestry course wants forestry subjects. If he is patient he may get 
one or two by the middle of the second year. In the meantime he 
is submerged in a mass of scientific studies which quickly cause him 
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to wonder just how he is classified. There is no complaint against 
the basic sciences—they are essential, but at least the beginner should 
have enough of his chosen profession to lead him through the maze 
of his first two years. It is not difficult to explain a certain loss of 
interest manifesting itself in the last two years of college. 

An orientation course explaining the purpose of forestry and oppor- 
tunities after graduation should be given during the first semester in 
every forestry school. Too many students have little, or no idea, of 
what forestry work really consists of. -A surprising number of under- 
graduates harbor the beautiful illusion that a ranger spends most of his 
time on horseback with a rifle. 

All the criticism aimed at the curriculum is comparatively safe, 
but it is a diplomatic affair to start on the faculty. In the first place 
graduates are bound by a well meant loyalty, members of faculty are 
under certain obligations, and it is indeed a foolhardy student that 
dares to invoke the wrath of the country’s forestry schools. 

Instructors should have but one main rule to remember, and that 
is: to succeed in teaching one must first have the respect of his students. 
Respect does not mean only a personal respect, but also a respect for 
knowledge that the teacher is supposed to possess. Let it here be 
said that the wise instructor knows that he can no more fool the stu- 
dents, than they can him. If more faculty members had even five 
solid years of actual forestry work the average course would be 
many times more efficient as an instructing factor. 

Too many studies are presented from a point that is of compara- 
tively little interest to the forester. There are several notable examples 
of this. Civil engineering is undoubtedly a valuable asset, but the woods- 
man has his own peculiar requirements in this line. Again, forest path- 
ology is often taught by a man who is primarily a botanist and whose 
main interest is more in the finer technical features of the work. Wher- 
ever possible, those subjects which are allied to forestry should be han- 
dled by an instructor who is in sympathy with the demands of the course. 

This article does not represent the opinion of one person, but rather 
embodies the criticisms expressed by students in a number of schools. 
It is not amiss to say that after all the student pays in money, time, 
success or failure. Without him there would be no forestry schools. 


COMPARATIVE FOREST FIRE HAZARD IN THE 
NORTHEAST * 


Paut W. SticxeL, Assistant Silviculturist, 
Northeastern Forest Experiment Station, Forest Service, 
U. S. Department of Agriculture 


INTRODUCTION 


The relation between meteorological conditions and forest fire 
hazard for specific forest regions has been described previously by 
such investigators as Gisborne (1, 2, 3, 4), Hofmann (5, 6), Os- 
borne (6), Larsen (7), McCarthy (8), Simson (9), and Stickel (10). 
The work of these investigators has established the principle that the 
percentage of moisture present in the duff is the most direct measure 
of forest fire danger, and that, of the meteorological factors, relative 
humidity appears to be the best indicator of the trend of forest fire 
weather. In short, it has been found that during hazardous periods of 
forest fire weather the trend of duff moisture percentage follows very 
closely the trend of relative humidity percentage. 

The two prime requisites for any region-wide system of forecast- 
ing forest fire weather are a knowledge of (1) the current moisture 
conditions and relative hazard of the forest fuels and (2) the future 
trend of the weather. Information concerning the first requisite is 
necessary for each forest type as well as for young and old stands of 
green timber, clear cuttings and partial cuttings, and burned-over areas. 
Up to the present time, most of the published results of the relation 
between duff moisture content and meteorological conditions have dealt 

*The following forest fire weather stations are maintained in co-operation 
with the agencies noted: Cranberry Lake, N.Y.—the New York State College of 
Forestry, Syracuse, N.Y.; Elk Lake, N.Y.—The Finch Pruyn Company, Glens 
Falls, N.Y.; the Empire State Forest Products Association, Albany, N.Y., and 
the New York State Conservation Commission, Albany, N.Y.; Petersham, Mass. 
—the Harvard Forest, Petersham, Mass.; Smyrna Mills, Me—the Maine 
Forest Service, Augusta, Me. On behalf of the Northeastern Forest Ex- 
periment Station, the writer wishes to express his gratitude to these agencies 
for their generous financial aid. He is most grateful to the following ob- 
servers for their faithful service: W. Prater, observer at the Cranberry Lake 
station; J. Henry Weber and Bester C. Weed, observers at the Elk Lake station; 


Albert W. Gottlieb, observer at the Petersham station; and Roy A. Chapman 
and Fred G. Ames, observers at the Smyrna Mills siationt 
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with conditions in but one forest type. Gisborne (2) has shown the 
differences in duff moisture as found in three sites of western white 
pine—fully timbered, partly cut, and cut-over—in northern Idaho. Lar- 
son (7) has measured the annual march of air temperature and pre- 
cipitation in relation to the length of the fire season at various altitudes 
in western yellow pine, western white pine, and the sub-Alpine forests 
of northern Idaho and Montana, with no distinction between differences 
in cover. Simson’s (g) work is concerned mostly with the differences 
in duff moisture content and relative humidity of clear-cut lands and 
mature forests in the Douglas fir type of the Pacific Northwest. 

Stickel (10) has shown the contrast of fire hazard in clear-cut and 

forested areas in the white pine type and in the northern mixed forests 

of the Northeast. 

The problem of forecasting fire weather in the Northeast is made 
extremely difficult by the diversity of forest types, the rapid changes 
in topography over short distances, and the extreme variability of 
weather conditions. For these reasons, data on the relative fire hazard 
must be secured under similar weather conditions in the major forest 
types—both in green timber and on cut-over lands. This is the scope 
of the present paper—to present a comparison of fire hazard in for- 
ested areas and in clear cuttings in four of the major forest types of 
the Northeast. 

REGION AND TYPES INVESTIGATED 
During the 1927 field season, the forest fire weather project of the 

Northeastern Forest Experiment Station entailed the establishment and 

maintenance of four observation stations. The location of these may 

be described briefly as follows: 

1. Petersham, Massachusetts, in the north central part of the state; 
elevation, 850 feet above sea level; type, mixed mature white pine 
and hemlock; stations located three miles due west of Harvard 
Forest headquarters. 


2. Elk Lake, New York, in the east central part of the Adirondack 
Mountains; elevation, 2,100 feet above sea level; type, young 
mixed red spruce, balsam fir, and cedar; stations located half mile 
southeast of Elk Lake Camp. 


3. Cranberry Lake, New York, in the west central part of the Adiron- 
dack Mountains; elevation, 1,800 feet above sea level; type, culled 
mature mixed northern hardwoods, softwoods; stations located 
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one and a half miles east of the New York State College of For- 
estry Camp. 


4. Smyrna Mills, Maine, in the northeastern part of the state; eleva- 
tion, 580 feet above sea level; type, second growth red spruce and 
balsam fir; stations located fourteen miles northwest of Smyrna 
Mills. “y 


The most southerly station—Petersham—is 390 miles due south- 
west of the most northerly one—Smyrna Mills. The most westerly 
station—Cranberry Lake—is 195 miles due northwest of Petersham 
and 395 miles due southwest of Smyrna Mills. Elk Lake is 75 miles 
due east of Cranberry Lake. 

At each station two meteorological stations were set up—one in 
the standing timber and one in cut-over or partially cut-over areas. 
The open stations at Petersham and Cranberry Lake were located in 
clear-cuttings, that at Smyrna Mills in a heavily cut-over stand, and 
that at Elk Lake in a clear-cut, fifty-foot wide trail with an east-west 
exposure. The age of the cuttings are as follows: Petersham, 1924-25 ; 
Cranberry Lake, 1922; and Smyrna Mills, 1926-27. Observations were 
taken four times daily (8 A.M., II A.M., 2 P.M., and 5 P.M.) of the fol- 
lowing factors: air temperature within the instrument shelter, air 
pressure, relative humidity with the sling psychrometer, vapor pressure, 
depression of the dew point, duff moisture content of the top surface 
and at one inch depth, top surface duff temperature, top one inch soil 
temperature, precipitation, evaporation, wind velocity, and wind di- 
rection. A hygro-thermograph was located on each instrument shelter 
at the open stations. 


COMPARISONS OF FOREST FIRE—WEATHER AT THE FOUR STATIONS 


In comparing the data of the four fire-weather stations, the 2 P.M. 
records are used. The reason for this choice is that measurements of 
relative humidity and duff moisture content made at 2 P.M. are average 
minima of these values for the 24-hour period. Tables 1 and 2 indicate 
the duff moisture and relative humidity readings made at the various 
open stations. Tables 3 and 4 indicate the same data for stations 
within the forests. Figures 1 and 2 give the graphical presentation 
for each station of daily measurements of these two factors, plus the 
total daily precipitation (from 2 P.M. to 2 P.M.). Since the observa- 
tions were taken four times daily, a record of more than one trace 
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of rain is possible. This is the reason why some of the traces of the 
precipitation records bear the exponents two, three, or four, denoting 
more than one trace of rain recorded for the particular day. 

The discussion of the data presented in Tables 1 to 4 and Figures 
1 and 2 will be grouped under the following headings: (1) distribution 
of rainfall and fire hazard; (2) relation between relative humidity, duff 
moisture, and fire hazard; and (3) a comparison of relative fire hazard 
of the four types investigated. 


I. DISTRIBUTION OF RAINFALL AND FIRE HAZARD 


As is to be expected, the daily distribution of rainfall is not uni- 
form throughout the region. The stations were in operation simul- 
taneously 109 days—from June 6 to September 22. During this time 
there were 28 days (25.7 per cent) when no precipitation greater than 
a trace was recorded at any of the four stations. For the remaining 
81 days (74.3 per cent) the daily distribution of one one-hundredth 
of an inch or more of rain was as follows: precipitation recorded at 
but one station on the same day 24 times (29.6 per cent); at two 
stations on the same day Ig times (23.4 per cent) ; at three stations on 
the same day 22 times (27.2 per cent); and at all of the stations on 
the same day 16 times (19.8 per cent). These differences are probably 
due to local climate and topography. 

Though the daily distribution of precipitation is variable, its fre- 
quency is much more uniform for all the localities. Thus, at the open 
station at Petersham rain was recorded on 46 days; at Cranberry 
Lake, on 55 days; at Elk Lake, on 47 days; and at Smyrna Mills, 
on 47 days. The precipitation of region-wide storms was recorded at 
all stations, as is evidenced by the records of June 26, July 8, 14, 16, 
and 24, August 9, 15, and 29, and September 11 and 19. 

Inflammability tests in which matches, pipe heels, and cigarettes 
were used have indicated that in general fires are most easily started 
when the duff moisture content falls below 15 per cent. This hy- 
pothesis is further substantiated by comparisons of fire-weather data 
and forest fire records. The amount of precipitation necessary to keep 
the duff moisture content above the danger point depends not only upon 
its frequency but also upon the time of day the rain occurs, the weather 
preceding and following the downpour, and the type of duff and cover. 
A comparison of the precipitation and duff moisture records brings 
out the rapidity with which the duff dries out, even after heavy down- 
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pours, when followed by moderately low relative humidities. In the 
clear cuttings traces of rain are practically valueless in reducing the 
fire hazard. It is difficcult to state positively the amount of rain neces- 
sary to keep the duff moisture content above 15 per cent. For the 
open stations it is believed that this figure lies somewhere around two 
one-hundredths of an inch daily. For the timbered stations the amount 
is probably less. 


2. RELATION BETWEEN RELATIVE HUMIDITY, DUFF MOISTURE, 
AND FIRE HAZARD 


As has been mentioned, duff moisture contents of 15 per cent or 
less are indicative of extremely hazardous conditions. The table which 
follows gives a summary of the number of days when the duff moisture 
in both open areas and forested areas fell below the danger zone. 
Had it been possible to establish all the stations in time to secure 
measurements of the very early spring fire season, the percentage of 
high-hazard days doubtless would have been greater. The early rec- 
ords of the open Petersham station are excellent examples of the dry- 
ness of our northeastern forests during the height of the spring fire 
season. The two fire seasons in the Northeast—spring and fall—are 
practically coexistent with the appearance and disappearance of the 
green foliage. Therefore, the spring fire season is earlier further south, 
while the fall fire season is earlier further north. 

The average relative humidity (as given in Figure 5) for the 
high fire hazard days at Petersham, Cranberry Lake, and Elk Lake 
is undoubtedly high for typical spring fire seasons as the curve of 
average daily relative humidity is lower during the spring and fall 
than during the summer. The explanation of these high average 
humidity values may be that for the three areas in question the rec- 
ords cover only the end of the spring fire season. Whether the lower 
average humidities of the Maine stations are caused by the inclusion 
of the entire spring fire season in the record or by the peculiar char- 
acteristics of the locality still remains to be determined. 


3. COMPARISON OF RELATIVE FIRE HAZARD OF THE FOUR 
TYPES INVESTIGATED 


The following table may serve as a basis for rating the four types 
as to their relative fire hazard. The contrast between the hazard of 
the open stations and that of the stations in the green timber is espe- 
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cially striking. Only the white pine-hemlock duff (Petersham) and 
the red spruce-balsam fir duff (Smyrna Mills) of the forest stations 
became dry enough to be considered dangerous. At no time during the 
109 days, either at Cranberry Lake or at Elk Lake, did the duff moisture 
content within the forests fall below 15 per cent. Timbered areas in 
the white pine-hemlock type appear to be at least twice as dangerous 
as do those of the red spruce-balsam fir type. 

The difference in fire hazard of the four types is even greater 
when considered on the basis of danger in clear cuttings. Here again, 
as in the green timber, the white pine-hemlock type (Petersham) is 
twice as hazardous as the least dangerous types—the lower red spruce 
slope type (Elk Lake) and the red spruce-balsam fir type (Smyrna 
Mills). The mixed northern hardwoods-softwoods type (Cranberry 
Lake) is slightly more dangerous than the lower red spruce slope type 
and the red spruce-balsam fir type. 

Finally, of especial interest is the difference in fire hazard of tim- 
bered areas and cut-over areas in the same forest type. (See table.) 
Most striking is the contrast in the white pine-hemlock type. Here in 
the cut-over area 33 per cent of the days were above the danger point, 
whereas in the green timber for the same period only 13 per cent of the 
days could be considered extremely hazardous. In all types the duff 
of the green timber was less hazardous than that in the cut-over areas. 
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WHAT AILS NEW ENGLAND FORESTS? 


By Dr. J. W. TouMey 


Professor of Silviculture, Yale University and Director of the Demon- 
stration and Research Forest at Keene, N ew H. ampshire 


» 

What ails New England forests? Can forest owners practice 
forestry without economic loss? 

C. W. Barron, in the Boston News Bureau of October 29 has an 
illuminating article under the caption, “What Ails New England?” 
He says, “New England for some time has suffered a recession all 
along the line.” To what extent has mismanagement of New Eng- 
land forests aided in this recession? What ails New England forests? 
The progressive change in New England forests from a condition of 
primeval forests to that of inferior second growth has reduced the 
yield of lumber and other useful products to a mere fraction of its 
former yields. With this reduction in wood resources there has been 
a marked reduction in the industries that they supported. This change 
from primeval forests has been the natural consequence of agricul- 
tural and industrial development. 

The removal of forest growth on land needed for agricultural and 
other purposes that serve a more profitable and useful service was de- 
sirable. Its removal from land not useful for other purposes and 
without provision for succeeding crops of timber was uneconomic and 
undesirable. More than one-half of the area of New England is only 
useful for growing lumber. Less than 5 per cent of this area is still 
bearing primeval timber. More than 95 per cent has been cut over 
or destroyed by fire at one time or another and now bears second 
growth. With the primeval forests practically gone, it is clearly evi- 
dent that our timber supply now, and even more so in the future, must 
come from second growth. 

The query, “What ails New England forests?” must find its solu- 
tion in the condition of our second growth. The key, and the only 
key, to increased future lumber yield in New England is increased 
growth on “cut over land.” The progressive recession in our annual 
lumber cut has been due to the rapid decrease in primzeval forests and 
in the second growth not being able to supply this decrease. Why is it 
our vast acreage of second growth cannot meet this demand? It is 
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primarily due to the absence of conscious care in the management of 
this second growth and the lack of protection. In short, it is due to 
the absence of silvicultural treatment. The forest growth that has 
followed lumbering and fires for the most part has been composed of 
forest weeds and other inferior growth. We have grown cockle and 
tares instead of wheat and barley. It is no wonder that the lumberman 
finds so little in existing second growth stands suitable for lumber. 
It should be clear to everyone that a fundamental mistake has been 
made and is now being made in not providing for desirable second 
growth to replace the old timber when cut or when destroyed by fire. 

There is little hope of checking this recession in New England 
timber supply under existing conditions. It can only be checked by 
better second growth. Instead of a second growth composed of forest 
weeds and other species of little economic importance, we must de- 
velop a second growth of pine, spruce, oak, and ash; also of such 
other species as grow well and have relatively high commercial value. 
When our second growth is seventy years old, it must be worth from 
$200.00 to $700.00 per acre, instead of the relatively few dollars we 
now obtain from the average second growth of this age. 

Let us look at the typical forest town in New England and the 
condition of its existing second growth. Fifty or more years ago, 
when virgin timber was still in the process of exploitation, this typical 
town was in prosperous condition and supported thriving industries 
that used local wood as a raw product. Even agriculture was prosper- 
ous, due to local markets and the opportunity for winter employment 
of farm help in the woods. 

The forest town is now cut over. The chief resource has disap- 
peared. The population has decreased. The valuation of the taxable 
property, chiefly culled and cut over woodland stocked with forest 
weeds and other inferior species, has fallen so low that the tax rate 
has increased to the breaking point; often as high as 30 or 40 mills 
to the dollar of valuation. What is the remedy? Overtaxing second 
growth timber makes matters progressively worse. A point is soon 
reached when the owner will no longer pay the assessment. He sells 
the timber long before it should be cut in order to escape an excessive 
annual tax. What has been the result? The greater part of New Eng- 
land forest land that formerly bore excellent stands of virgin timber 
of great value and that supported thriving communities is now more 
or less covered with second growth of no immediate and but little 
prospective taxable value. 
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As before stated, improvement in existing conditions lies in in- 
creased production of desirable species in our second growth. Under 
existing conditions of local forest taxation in our forest towns this 
is economically impossible. Let us see why. Our second growth 
exhibits every degree of stocking and consequent value from splendid, 
fully stocked stands of pine, spruce and the better hardwoods to worth- 
less stands of forest weeds. Only a small percentage of the whole is 
of the better quality and this quality is progressively decreasing due 
to our existing system of forest taxation which permits the local asses- 
sors to tax standing timber at its full market value, thus forcing the 
cutting long before the timber reaches a size and quality that serves 
best the general prosperity of the community and the state. All the 
better stands of second growth in New England, due to their high 
market value, are in the process of being taxed out of existence. The 
vast area of inferior second growth has low market value and pays 
but little tax. Desirable second growth, due to its rapidly increasing 
value after thirty years old, is cut prematurely to escape the excessive 
tax. Thus white pine in most forest towns in southern New Hamp- 
shire must be cut when from thirty-five to forty-five years old or the 
annual tax and the interest on the capital invested is likely to exceed 
the value of the annual growth. When the tax reaches the point 
where the forest no longer has earning power, the owner must cut 
the timber or suffer economic loss. 

Under our existing tax laws in New England the man who owns 
and holds valuable second growth and planted timber to the end of 
a suitable rotation is almost certain to lose money in the undertaking. 
Whatever profit might be in the enterprise is squeezed out by the tax 
collector. 

The following is a specific example of economic loss to the owner 
from holding a fully stocked, fifty year old stand of timber until it 
was seventy years old, or sufficiently old to give it high value in add- 
ing to the raw products of local industry. This case is not exceptional. 
It has general application. 

Mr, A. of Danville, New Hampshire, bought seven acres of fully 
stocked forest in 1905 when fifty years old. Five acres were covered 
with white pine and two acres with mixed hardwoods. He paid $750.00 
for the seven acres. Its assessed value was $500.00. When he bought 
it, it had from $750.00 to $850.00 worth of standing timber at the then 
existing prices. It was considered a good purchase. 
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The owner has kept an account of the expenditures and receipts 
from this excellent second growth forest over the past twenty years. 
By adding 5 per cent interest compounded yearly on all expenditures 
he has determined the actual cost of the property each year over the 
entire period, as shown in the following table: 


Mr. A’s Wooptot, DAnviLLz, N. H. 


ROO st air OOO ee ener Oe eet ue BL a Ls ee eee ¢ 750.00 
Woachavitn taxes ang interestan 1926.<... saccla ks wa seh HRS ee. 2491.07 
Walticvompane tancdangl O26. ae cacy ie ota Since ftiettrss nie, «eee seek des 70.00 
Maluerolmelm bers CUby LO 1S ares oa, oe nee es ne ee ean 100.00 
Nalue-oferemainine: timbenicut 19265 25,0 0.0 5. nse) ewes. ne eee 1386.00 
Year Valuation Rate lias Interest Total 
Abo Investment 

POO Gee cress $500.00 1.86 9.30 37.50 796.80 

MO On eccpeterannss: 500.00 1.97 9.85 39.84 846.49 
LOS shee a: 500.00 1.66 8.30 42.32 897.11 
1909 ee ae on 600.00 1.88 11.28 44.85 953.24 
TOTO Ze: 600.00 Deds 12.78 47.66 1013.68 
OM Er ates 600.00 2.05 12.18 50.68 1076.54 
HOT ey aces 4. 700.00 1.79 12°53 53.82 1142.89 
TONG ee cess « 900 .00 1.89 16.83 Si 1216.86 
NOMA re 2.2. 900.00 1.84 16.56 60.84 1294.36 
OI ee ee ae 900.00 2.00 18.00 64.71 1377.07 
TOTO. se: 900 .00 127) 15530 63.85 13567.225 
NOT ie. Lees, 1500.00 1.90 28.50 67.81 1452.53 
MOUS eo ane, 1400.00 1.91 26.74 T2762 1551.89 
(Ol pe eee 1500.00 1.60 21.00 77.59 1650.48 
KSA a a weeets 1500.00 1.90 28.50 82-52 1761.50 
HOD Tiers oes te 1500.00 2.80 42.00 88.07 1891.57 
POQO eos oe 1600.00 2.60 41.60 94.57 2027 .74 
LOD See en. 1600.00 2.50 40.00 101.38 2169.12 
OE ae See 1800.00 2.70 48.60 108.45 2326.17 
192 Se ee, 1800.00 2.70 48.60 116.30 2491.07 


* $100.00 received for wood sold, thus reducing the investment from that of 
the previous year. 

It appears from the above table that after twenty years Mr. A. 
has seven acres of bare land worth $70.00, and has received $1,486.00 
for timber sold, making a total valuation of $1,556.00. His total ex- 
penditures with compound interest at 5 per cent, less the compound 
interest on $100.00 since 1915, were $2,491.07, less $71.00 or $2,420.07. 
This gives a loss at 5 per cent compound interest of $864.07. In the 
past twenty years the taxes alone at 5 per cent compound interest to 
1926 amounted to $600.95 or 40 per cent of the value of the accumu- 
lated growth over the entire rotation of seventy years, or 75 per cent 
of the value of the increment for the period of twenty years. Mr. 
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A.’s investment earned approximately 114 per cent compound interest 
over the period of twenty years. If the annual tax had averaged but 
50 cents per acre, the investment would have earned approximately 
4 per cent. In 1926 the five acres of white pine stumpage was taxed 
at a valuation of $1,720.00, and the two acres of hardwood at a valu- 
ation of $80.00. The actual tax on the five acres of pine stumpage was 
$46.44 or $9.28 per acre. The choicest second growth white pine at 
70 years of age seldom produces an annual increment above 750 
board feet per acre. On this basis the annual growth for 1926 when 
the stand was cut was worth $5.25 per acre, yet the tax for this year 
was $9.28 per acre. 

The following illustrates the effect of over-high assessment values 
placed by assessors on white pine stumpage in Gorham, New Hamp- 
shire. Mr. B. bought a pine lot of seventy acres six miles northwest 
of Keene in 1902. This lot was but partially stocked with pine 15 
to 20 years old. He paid $700.00 for the lot. The assessed value 
progressively increased until in 1926 it reached $3,000.00. The exces- 
sive tax forced the owner to sell. It was purchased by a lumberman 
for $2,500.00, or for $500.00 less than its assessed value. The timber 
is now being cut, although far too young to add materially to the raw 
products of the community. In this case were the tax based on a 
valuation and rate that would provide a low annual tax not to exceed 
75 cents per acre, the timber would remain standing and in the end 
the town would receive more in taxes, taking one year with another, 
than they will by forcing its cut through excessive taxes as soon as 
it reaches the size that gives it commercial value, thus denuding the 
soil and reducing future taxes to the vanishing point. 

The writer is indebted to Professor Stevens, of the University of 
New Hampshire, for data on the following case: 

Mr. C. purchased a pine lot in Sandown in 1896 for $700.00. He 
held it for 32 years when, due to the added timber growth, it sold 
for $2,000.00. Thus the value of the increment over the 32 years 
was $1,300.00. The tax paid during this period plus compound in- 
terest at 5 per cent was $1,259.26. It appears that the original in- 
vestment of $700.00 made 32 years ago in young timber has earned 
the owner to date the sum of $40.74 or less than six cents on each 
dollar invested. 

Although there is great variation in the assessed value of excellent 
second growth stands, and also great variation in the tax rate in differ- 
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RATIO COMPARISON 


of 
Tax Rate and Taxes Paid on Farm and Woodlot 


Sandown, N.H. 


Tax Rate 
Tax paid on Farn 
Tax paid on Woodlot 


Psy Ute “Vases 


ent forest towns, every forest owner under our existing tax laws is 
continually threatened with a tax based on the full sale value of his 
standing timber and usually at a high tax rate. Furthermore, he has 
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no redress. Unless new forest tax laws are accepted by the public and 
we are willing to give up the idea that forest growing stock can bear 
a tax based on its market value, no private citizen can afford to 
invest his money in fully stocked stands of young timber and hold 
them until the termination of a suitable rotation. The following graphs 
sent the writer by Professor Stevens show to what extent forest taxa- 
tion is out of alignment for farm taxation at Sandown,-New Hampshire. 

Graph A shows the variation in the annual tax rate from 1907 to 
1927; Graph B shows the variation in the tax on a typical farm over 
the same period, and Graph C the variation in the tax on a typical 
second growth stand of young timber. These graphs are very sig- 
nificant in showing that from 1912 there has been no increase in the 
assessed value of the farm land, the progressively increasing tax being 
entirely due to the higher tax rate. On the other hand the adjacent 
forest of second growth suffered an enormous increase in assessed 
valuation, more than doubling in 1922. As a direct consequence cut- 
ting began that year, and by 1927 the assessment had fallen to about 
one-fifth that of four years earlier, and by 1928 will fall to the value 
of the bare land. Then there will be no more stumpage to tax. If the 
tax on the forest had been held proportional to that on the farm, the 
timber in all likelihood would have remained standing during the 
period of rapid increase in both quantity and quality increment and 
the town would have received a greater average annual tax. 

The writer believes that the annual tax on the better quality of 
second growth timber, after it begins to have merchantable value, is 
entirely out of alignment with the tax on other classes of property. 
The average house or other building has earning power or rentable 
value. The same is true of the average farm. In these cases the as- 
sessed value for purposes of taxation, although based on market 
value, is seldom if ever so high that the earnings or rentable value 
of the property is lower than the annual tax. A house owner and the 
owner of farm land seldom pays more than Io to 30 per cent of the 
earning power of his property in annual taxes. On the other hand, 
the owner of acceptable stands of second growth timber, after it is 
35 to 45 years old, not infrequently pays more than roo per cent 
of their earning power (as represented in the growth or increment of 
the year) in annual taxes. 

What should be done and what can be done to remedy the situ- 
ation? It is evident that if nothing be done and we continue to recog- 
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nize the principle that the growing stock in our second growth forests 
should be taxed on the basis of its market value, forestry cannot be 
practiced by private forest owners in New England. Our better 
second growth will continue to disappear and finally our vast area of 
absolute forest land will be covered with forest weeds and other in- 
ferior growth of little or no present or prospective value. It is further 
evident that silvicultural practice which necessitates present expendi- 
tures for greater future values centers in the earning power of the 
forest. If an excessive annual tax reduces earning power to the 
vanishing point, no one can afford to practice forestry. 

It is generally recognized that an annual tax based on the value 
of the bare land and a yield tax based on the value of the timber 
when cut is a just and reasonable forest tax and one which would 
stimulate the production of second growth of high value carried to the 
end of a suitable rotation. We are unable to secure such a law be- 
cause the forest towns, now largely cut over, would become bankrupt 
by the immediate loss in annual taxes which would result. 

An annual tax based on the value of the bare land and on the value 
of the increment or growth of the year is also worth careful con- 
sideration. New Hampshire is now considering a forest tax law 
embodying the above principles. Its chief merits are: 

1. It would not subject forest towns’ to as drastic immediate 
reduction in forest taxation as under the yield tax. 

2. The assessed value for purposes of taxation can be readily 
determined, and the owner has the opportunity for review and redress 
when the assessment is excessive. 

Comparing the present annual tax on land and stumpage, based 
on sale value with the tax collectable where based on land and annual 
increment, a fully stocked white pine stand worth $200 or more per 
acre, fifty years old, which now may pay an annual tax of $5 to $7 
would pay on a valuation of $15 to $25 per acre, or a total of from 
$.40 to $.60. A yield tax as high as 60 per cent of the value of the 
growth is more favorable to the forest owner in many parts of New 
England than the present tax based on the sale value of both land 
and stumpage. 

What are we going to do about it? 


BLISTER RUST IN THE ADIRONDACKS 


WALTER H. SNELL 


Assistant Forest Pathologist 
New York Conservation Department. , 


INTRODUCTION 


The White Pine Blister Rust has been in this country for at least 
thirty years. At the time of its discovery on cultivated black currants 
at Geneva, New York, in 1906, and in the decade following, many 
technical foresters as well as laymen believed that the warnings as to 
the serriousness of the disease were exaggerated. Since 1916, with the 
establishment of the definite control campaign by Federal and State 
organizations, increasing publicity has been given to the damage 
wrought by the disease, first in the pine region of the Northeast, and 
more recently in that of the Pacific Northwest. The extent, however, 
to which Blister Rust control will assume a place in the management 
of White Pine will depend mainly on the actual destruction of growing 
stock which the disease is likely to cause in the average White Pine 
stand. Just how serious is this Blister Rust? Has not Blister Rust 
about run its course? These are questions frequently asked by 
foresters and many others who, while admitting the general premises 
advanced by the proponents of Blister Rust control, are still in some 
doubt as to whether this problem will become a material factor in 
forest regulation, or whether it is after all only a more or less isolated 
problem in Forest Pathology. 

In 1923 there was no definite knowledge on the damage which 
Blister Rust was causing in the White Pine belt of New York. In 
the summer of this same year the writer began an extensive series of 
studies on White Pine Blister Rust in the Adirondacks. The work 
was done under the supervision of Dr. H. H. York, Forest Pathologist 
of the Department. Even though these studies were started with the 
idea of making continued and periodic observations on the plots laid 
out, nevertheless some interesting information has already been ob- 
tained. In view of the meagerness of published material upon the 
subject of Blister Rust damage, a summary of the data obtained thus 
far is given here. This summary is in the nature of a preliminary 
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report, the purpose of which is to indicate the scope of the studies and 
to analyze in a general way the data so far compiled. 


PLOT DATA 

During the summers of 1923, 1924, 1925, 1926, sixteen sample 
plots were laid out and examined. These plots, totaling about 16.5 
acres, were mostly of one acre each, and were located in a North- 
South belt about ninety miles long, extending through Warren, Essex 
and Clinton Counties, on the West side of the Lake George-Lake Cham- 
plain Valley. The plots were located as far as possible in typical stands 
of white pine, ranging from 500 to 1,200 feet in elevation, with for the 
most part a sandy loam soil, well drained. The types chosen included 
old-field, cut-over and various combinations with hardwoods. 


DAMAGE DATA 


The study of the plots involved an examination of every White 
Pine tree on the plot, regardless of size, age or condition. Complete 
data were taken on an individual form for each tree, with the idea of 
obtaining as far as possible every fact which may possibly have some 
bearing upon any phase of Blister Rust damage problems, as now con- 
ceived or as may be developed in the future. 

In estimating the damage to White Pine by Blister Rust in these 
studies, the point in mind at all times was the harm done in terms of 
the mature, fully stocked stand on each of the plots. Each plot was 
judged with regard to the number of trees which would ultimately dis- 
appear as a result of Blister Rust attack, the location of the remaining 
trees with regard to proper spacing for maximum growth, probable 
delay in maturity of the stand and so on. In other words, in the 
absence of time and facilities and satisfactory methods for making 
a mathematical estimate in terms of crown growth or board feet of 
yield, as accurate a judgment as possible was made on the plot, with 
the obtained damage data at hand. It was thus possible to state that 
one stand would be almost entirely destroyed by the Blister Rust; 
another stand would be so depleted in numbers as to produce at 
maturity too poor few timber trees and would be rendered entirely use- 
less commercially ; and a third would be delayed in maturity by having 
the dominant trees destroyed, to be replaced by suppressed and other- 
wise inferior trees. 

The actual data were figured on a percentage basis in terms of 
dead and doomed trees. The term “doomed” is here used in prefer- 


474. JOURNAL OF FORESTRY 


ence to “dying,” because “dying” implies a plainly moribund condition. 
The term “doomed” on the other hand includes not only those showing 
unmistakable signs of approaching death but also those which at present 
appear absolutely healthy, but with careful observation shows to be 
certain to die, even at some remote time. 


“ 
TABLE I be 


SUMMARY OF WHITE PINE BLISTER RUST DAMAGE DATA FOR THE ADIRONDACKS FROM 
STUDIES MADE IN 1923-1926 


S iis} Ss s g=} Ss iS) 
tS ”n ~ ad 6 *” 
Plot Name s3 essssssgs é2 
ye ea ee 
Gy S it} Q % ea) 
Q a, Q a 
Birdick? Sin ete caine core 1,655 125 4 Dah PE7 
TIO TiC Ot overs. cieveteenoeter enous 1,309 40.5 19.4 13 32.4 
Kelme Nitsa aecceacccenen climes 1,021 96.2 29.3 60 89.3 
Mice hilltgsiNos- bale acta cel ae 2,399 39 9.5 22.5 32 
McE billing Nom2eeee eect: 431 9.7 fe) 4.4 4.4 
Sternberg-Schoharie ........... 3,459 17.6 6.7 13:3 20 
Browne Daisy eleake eee 362 40.4 4.1 35.8 39.9 
Sencha OAatsy alee weer ee em rere 1,115 125 3 9 12 
Gofteeerhead iments cer eee 208 Reig ie) 28 38 
Wihalen™ (Fe one er a tacce eyes 819 57.8 20.6 24.1 44.7 
ESINES Ee, cies ee aa Uae aries 552 42.9 3.8 32.5 36.3 
Farknessiae vcrncc' ssa aee esas 214 76.1 112 48.6 50.8 
WOWNES Mirai adore an eae ee ee 464. 55.6 32.3 20.4 52.7 
ES MEAT wa ats secret eiting Se eee 212 22.6 16 5.6 21.6 
MMV ETSY. aroneeiccn ee tyeterte ti asin 158 53.1 4.4 26.5 30.9 
American Steel and Wire Plot 286 43 3.8 36.3 40.1 
Motallsaererdsc were eee rare 14,754 35.5 10.7 19.3 30 


* Eradicated plots. 


Table I gives the lumped data with regard to percentage of dead 
trees and doomed trees, and the damage expressed as the total of the 
percentage of dead and doomed trees. Damage is expressed in this way 
in order to present the general seriousness of Blister Rust attack on 
the several plots studied. The actual damage in terms of productivity 
of the mature stand is not given in the table, but briefly remarked upon 
below. 

There has been some elasticity in the matter of considering which 
trees are “doomed.” Nearly all trees with stem cankers have been 
considered as certain to die before they could be utilized. The only 


BLISTER RUST IN THE ADIRONDACKS 475 


exceptions are a few older trees which have small stem cankers grow- 
ing only very slowly in the tougher green bark or old corky bark, and 
which appear certain to reach fifty years of age before any major 
portion is killed. Trees with branch cankers within ten inches of the 
stem have in general been considered as doomed, since the fungus 
almost invariably spreads into and girdles the trunks and kills such 
trees. There has been some conservatism, however, in determining 
as dying a tree with a branch canker more than six inches from the 
stem on a branch which is dead from the canker out. On the other 
hand, trees have been tallied as doomed, with branch cankers more 
than ten inches from the stem, if the branch was vigorous and gave 
promise of remaining so for sufficient time for the canker to reach the 
stem. In other words, a conservative basis was taken in determining 
whether or not a tree was doomed, and each case was considered 
individually as carefully as was possible. 

The facts set forth in Table I must impress one with the serious- 
ness of the Blister Rust. They show the damage which has accumu- 
lated in the 5 to 15 years that the disease has been in the various 
stands. They show that during this time 5 per cent to go per cent 
of the trees on the different plots have been killed or injured to such 
an extent that they will not reach maturity. The damage for all the 
plots is 30 per cent. 

But impressive as these figures in themselves may be, certain 
other legitimate considerations bring out in high relief the actual con- 
ditions. In this average of 30 per cent damage are included a plot 
on very dry land extremely unfavorable to the Blister Rust (Mc- 
Phillips No. 2), a plot of very small and quite large trees on a 
shallow-soiled rocky mountain side (Burdick), and a plot of very 
small and quite large pines in slash of a previous cutting (Smith). 
These plots represent rather extreme conditions for Blister Rust and 
not average conditions, or the average type of pine land. 

Furthermore, it must be remembered that in these 15,000 pine 
trees are included about 5,000 which are 7 years old or under, that 
have never been exposed to serious attack by the Blister Rust fungus, 
inasmuch as there has been no big Blister Rust year since I9I9Q. 
Discounting these young trees, the damage is nearly 50 per cent. 
And still further, there are not included in these figures the untold 
thousands of seedlings that have come in since 1910 and were de- 
stroyed inside of three years after they first grew. It is definitely 
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known, for example, that there were thousands of seedlings on the 
Horicon plot in 1920 from the crop of 1919 seed, which had dis- 
appeared before the study of the plot was made in 1923. Again, the 
first working of the McPhillips No. 1 plot in 1923 showed an infection 
per cent of 65 per cent and a damage per cent of over 50 per cent 
of the stand, while the re-working of 1926 showed.only 39 per cent 
of the trees infected and a damage of only 32 per cent. Many of 
the trees diseased in 1923 had disappeared in three years’ time. 

And finally, it should be remembered that all the figures and con- 
clusions presented refer only to damage already accomplished and 
necessarily can speak nothing for the future except by inference. 
If the Ribes are removed from these plots, these data will then 
represent the sum total of the damage, as they do in the Spear, 
Myers and American Steel and Wire Co. plots. But if the Ribes 
are allowed to remain, the damage can only increase with future 
years and with future attacks of any degree of severity. 

The aforementioned general facts upon damage and white pine 
by the Blister Rust may be given additional point and force by the 
addition of a few special notes on some of the plots: 

On McPhillips No. 1, nearly 80 per cent of all the trees be- 
tween the ages of 7 and 30 years are infected, so that we may expect 
to have left only the scattered matured trees, a few suppressed sap- 
lings, and some reproduction which will succumb to the next heavy 
wave of infection. 

On the Horicon plot, only 300 mature and partly mature trees 
appear likely to survive. The 450 pines under Io years of age are 
still susceptible to wholesale destruction. Not a tree was dead in 
1920, but II per cent had died by 1923 and 22 per cent of the original 
stand are now dead. 

On the Kelm Mountain plot, the stand of over 1,000 trees 14-16 
years of age is obviously ruined. About go per cent of these trees will 
die of the Blister Rust. Not a tree was dead in 1920, 9 per cent were 
dead in 1923 and 30 per cent (21 per cent more of the 1923 stand) 
were found dead in 1926. The 992 infected trees had nearly 9,000 
Blister Rust cankers. Eight of these 16 year old trees had between 
100 and 200 cankers per tree. 

The larger trees of the Goff plot, though heavily infected, will 
doubtless survive. The damage here to trees between 10-30 years 
of age is at least 50 per cent. 
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On the Whalen plot, about 400 of the poorest specimens are all 
that will be left. Many of these will never reach merchantable size. 

The Harkness plot, a rather poor stand to begin with, has been 
rendered completely useless by the Rust. The same applies to the 
Downes plot. If undisturbed, the latter might have developed into 
a reasonably good stand. 

The American Steel and Wire Co. plot of planted pines will have 
fewer than 200 trees left after the Blister Rust has completed its 
destruction. 

The Brown plot had no Ribes on the plot itself. The young 
pines became diseased from Ribes in nearby woods. 

On the Speare plot, eradicated in 1918, no damage has taken 
place since that date, in spite of the 1919 wave of infection. 

The Myers plot, which was eradicated in August, 1919, received 
19 infections that year, but has received none since. These 19 in- 
fections apparently took place before August of 1919. 


The foregoing facts give a very vivid idea of what the Blister 
Rust has already done in the Adirondacks. But impressive as they 
are, they take on an added significance when correlated with: (a) the 
effect of infection upon different age classes; (b) the history of the 
Blister Rust epidemic in the Adirondacks. 


RELATION OF DAMAGE TO AGE OF TREE AT TIME OF INFECTION 

In working over the data of the past four years’ investigations 
in an endeavor to draw some definite conclusions with regard to 
Blister Rust damage, it was noted that the older a tree was at the 
time of infection, the less chance there was of its being killed by the 
Blister Rust. This was to be expected, because the infectable por- 
tions of the tree (the needles on the branches within a few feet of 
the ground, depending upon age, closeness of the stand, etc.) are 
progressively farther from the stem the older the tree becomes. The 
farther the infection from the trunk the greater is the chance of the 
canker being shaded out. 

Table II shows the results taken from all the plots studied in this 
work. It should be emphasized that this table applies to data re- 
ferable to conditions existing in 1926 in the Adirondacks. It may 
well be that these facts would not hold in 10 years or more, after these 
trees had been exposed to one or more waves of infection like that 
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of 1919, but it should be kept in mind at the same time that with 
continued exposure to succeeding waves of infection, the trees are 
all the time growing older and advancing from one age-class to the 
next. These data, then, are brought forward simply as tentative and 
for the interest they may have in connection with the preceding facts 


on damage. . 


TABLE II = 


RELATION OF DAMAGE TO AGE OF TREE AT TIME OF INFECTION 


Age of trees at time Number of trees Per cent of trees 
of mfection dead or dying 
I- 5 years 301 100 
6-10 years 740 95 
II-I5 years 923 723 
16-20 years 2,299 55 
21-25 years 333 25 
26-30 years 80 12 
31 on years 37 re) 


Of the trees over 30 years of age, it is recorded that none are 
doomed to die. There are a few old trees in the plots studied, with 
stem cankers or branch cankers at the stem. It appears that these trees 
are going to be mature enough for utilization before the major portion 
of any one of them is killed. 

It should be emphasized that these conclusions refer to the lots 
studied. They do not necessarily imply that no commercial damage 
can take place in the older stands of white pine. 

One exception to this rule of decreasing susceptibility with age 
must be noted. In the cases where either adventitious or persistent 
dwarf shoots are present, the stems of older trees become infected 
as readily as those of the younger trees, since the distance between 
the point of infection (the needles) and the trunk is no greater. 
Shoots of this type, whatever their origin, are shown by the study 
to be more common than is ordinarily supposed. For instance, on 
the McPhillips No. 1 plot, they were present on over 75 per cent of 
the trees, on branches up to 12 inches in diameter. They were also 
present on the Whalen plot in great abundance. In addition to provid- 
ing an easy mode of access for the fungus, the effect of these shoots 
is to cause uncertainty in some cases as to the age of the canker. 
Thus, a canker found on old wood is not always of the same age as the 
node or internode upon which it is found. 
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HISTORY OF THE EPIDEMIC—HAS BLISTER RUST REACHED ITS PEAK 
IN THE ADIRONDACKS? 


A tabulation of the distribution of 15,000 cankers on the plots 
by years produced some very illuminating facts. It was found that 
the infections tended to group themselves about certain years, notably 
IQII, 1913, 1916 and 1919. It was found that over 50 per cent of the 
cankers on the plots took effect upon 1919 wood. It was noted also 
that the number of cankers on 1918 and 1917 wood is much higher than 
for the years before or since 1919. This fact gives credence to the 
view that in all probability many of the cankers on 1918 and 1917 
wood also had their origin in 1919 on two-year and three-year needles. 
It has been proved that the Blister Rust fungus can infect two-year- 
old needles of white pine about as easily as the needles of the cur- 
rent season, *’, and also the three-year old needles, although much 
less easily. It is unlikely that very many of the cankers on IgI9 
wood took place in either 1920 or 1921 for similar reasons, because 
there was not very much infection of pine in those years in the 
Adirondacks. Therefore, it seems likely that over 60 per cent if 
not 70 per cent of all the Blister Rust now in the Adirondacks is of 
the vintage of 1919. The year 1919 was apparently for reasons not 
yet definitely known very favorable for infection of the pine. The 
disease had previously become sufficiently widely scattered to provide 
the necessary volume of sporidia under optimum conditions for in- 
fection. The data show how the disease is disseminated and established 
gradually and slowly in the lean Blister Rust years, to gather mo- 
mentum and literally shower the pines with an immense volume of 
infective material in the fat Blister Rust years. 

Nineteen hundred and nineteen (1919) was the year of the first 
really big Blister Rust wave—a real blast. We have had nothing 
anywhere near approaching it before or since. 

The fact that 1919 was the biggest Blister Rust year in the 
Adirondacks has brought up the suggestion of the possibility that 
Blister Rust has reached the peak of its damage in the Adirondacks. 
There seems to be little reason to suppose that this is the case. It 


Snell, Walter H., and Annie Rathbun-Gravatt. Inoculation of Pinus 
strobus trees with sporidia of Cronartium ribicola. Phytopathology 15: 584-590; 
2 figs. 1925. 

4Spaulding, P. A partial explanation of the relative susceptibility of the 
white pines to the white pine blister rust. Phytopathology 15: 591-597. 1925. 
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might be possible that 1919 will prove to be the year in which the 
greatest amount of damage in Blister Rust history was instigated. 
But the peak of the damage is another thing. The infections of 1919 
become “damage” only with the passing of the years, depending upon 
the age of the trees at the time of infection. It is difficult to conceive 
of the attainment of a peak of damage to pine while eciospores are 
still being formed in large qualities each spring, while Ribes exist 
near pine, and while seasons favorable for pine infection occur periodi- 
cally. 

Blister Rust in any locality probably starts under normal condi- 
tions from one or more wind-blown ezciospores from the pine. The 
eciospores are the real agents of long distant dissemination. These 
produce on the Ribes the uredinial stage, which is a local intensification 
stage. Through this local increase in the amount of rust, a relatively 
large volume of sporidia of the pine infection stage usually insures the 
inception of a certain amount of the disease upon pine in the late 
summer. Once the local establishment on pine is brought about, in 
subsequent seasons the Ribes become generally infected, and in cer- 
tain seasons at least, infect increasingly large numbers of pine. This 
must go on until there is enough rust on pine to catise a general and 
heavy initial infection of the Ribes each year. This marks what may 
be called the second critical point in the Blister Rust history of a 
locality, the first being the introduction of the disease. 

Following the reaching of this second critical point, nothing is 
necessary but favorable conditions (of moisture, temperature, sus- 
ceptibility, of the pines, etc.) to cause great damage to pine. There 
seems to be no reason why any peak would be reached once this 
point has been attained, until most of the younger pines in the vicinity 
of the Ribes are killed. When such is the case, it might be considered 
that a peak had been reached, but even so, the damage is not at an end 
even though the older pines to a certain extent grow away from the 
possibility of death by Blister Rust, for the reproduction will surely 
continue to be killed with every wave of infection. The initiation 
of these serious waves of infection may be called the third critical 
point in the Blister Rust history of a locality. 

The fourth critical point would be the stage when maturing trees 
begin to die from Blister Rust attack. 

A peak cannot be said to have been attained when only 11 per 
cent of the trees on the plots studied are now dead and 19 per cent 
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of the “doomed” trees are still alive. The damage from infections 
only up to the present time has not matured yet, and there will in all 
certainty be more infection of pine in the near future, depending merely 
upon environmental conditions. A consideration of Blister Rust dam- 
age in New England would seem to dispel any notion that the Blister 
Rust had reached its peak in the Adirondacks. In New York, we 
can still see no striking amount of real damage from casual observa- 
tion, no large numbers of dead trees, not very many large trees dead, 
as it is possible to find in some places in New England. For example, 
the Kelm Mountain plot with its 96 per cent infection and certain 
death of about go per cent of its pines still appears like a fine healthy 
stand about 18 years old. 

There are certain factors militating against the Blister Rust. One 
is the death of the Ribes caused by shading out, Blister Rust attack, 
insect damage, etc. Another is the death of pine cankers by shading 
out, death of the trees, and destruction of the cankers by animals, 
secondary fungi, or insects. All these factors would tend to check the 
momentum of the Blister Rust attack, but there is no good evidence 
that any significant checking has as yet resulted. 

In the Adirondacks, the second and third critical points have been 
reached. Because of the scarcity of Ribes in certain sections, it is 
probable that the pine will not be generally destroyed. But where there 
are Ribes present, the maximum damage has not yet been done. 
The Kelm Mountain area right now shows what may confidently be 
anticipated where there are Ribes and conditions favorable to Blister 
Rust attack and the Horicon plot shows what may surely be expected 
where conditions are not unusually favorable. The possible damage 
at neither place is yet complete, although it is certain, inevitable and 
prognosticable. 

The data lead us to believe that with the momentum gathered 
since 1919, the next big Blister Rust attack will be even much more 
formidable. 


EFFECT OF BLISTER RUST ON REPRODUCTION 
With the above discussion in mind, the distribution of the age 
classes on the different plots becomes an interesting feature of study. 
These facts cannot, of course, be found in Table I, which is a sum- 
mary, nor are they evident from a perusal of the original data as 
arranged by five-year age-classes (which data are omitted here for lack 
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of space). The reason is that the artificial five-year age-classes take 
no account of the three natural periods in blister rust history as (1) 
up to 1911, before the great waves of infection, (2) from I911 to 
1919, the period of the great waves of infection, (3) since 1919, when 
there has been no serious amount of infection. The totals in the five- 
year age-class data would seem, to show that there is an even distribu- 
tion of trees of all ages in the plots studied. This is not at all true. 
Most of the pines fall into a 0-7 year age-class or a 17-26 year age- 
class. There are relatively few trees over 26 years of age and they 
are not much affected by the Blister Rust. The 8-16 year age class, 
on the other hand, is in 1926 conspicuously absent. In other words, the 
plots are two-storied as regards white pine; they have one story of 
trees 16 or 17 to 26 years of age, and another, if present at all, 
under 7 years, with little or nothing in between. The Horicon, Kelm 
Mountain, Brown, Goff, Harkness, Downes, and Myers plots are 
especially good examples of the lack of pines 8-16 years old. The other 
plots have a few of these trees in between the two main groups. All 
these plots, moreover, have seed trees in or near enough to the plot 
to restock the area under ordinary conditions. 

The absence of this 8-16 year age-class on so many widely dis- 
tributed plots is at least striking. Assuming the plots to be representa- 
tive of the region, then one or two conclusions must be drawn: 
(1) there was no reproduction of white pine in the period, approximately, 
from IQI0-1919; or (2) the reproduction which came in during these 
years was killed out. Local records show that 1911, 1913,‘1915, 1917, 
and 1919 were seed years in this region. We know that a dense re- 
stocking took place on the Horicon plot in 1920 as already mentioned 
above, and we are forced to conclude that conditions on other plots 
must have been such as to allow of some re-stocking. We are then 
forced to conclude further that most of the seedlings were killed out 
some time prior to 1923, the year in which these studies were begun. 
There can be no doubt that Blister Rust was the cause of the dis- 
appearance of most of them on the Horicon plot or that it prevented 
the growth of most of the small pines on the other experimental lots 
and throughout the region between 1910 and 1919. These conclusions 
are supported by experimental evidence as to the death of artificially 
inoculated seedling pines.® 


*York, H. H., Walter H. Snell and Annie Rathbun-Gravatt. The results 
of inoculating tae Strobus with the sporidia of Cronartium ribicola. Jour. Agr. 
Res. 34: 497-510. 1927. 
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Add to the foregoing the presence of healthy seedlings which have 
come in since 1919 (the last big Blister Rust year) and it seems 
inevitable to conclude that the severe waves of infection from 1911 
and 1919 were the vital factors in reducing the reproduction of this 
period. If the present lots are inspected in 1930, we would expect to 
see a great reduction of the existent young reproduction of 1 to 7 
years of age unless, of course, there shall be no considerable amount of 
rust in the next few years until 1930. It would be extremely unusual, 
albeit quite fortunate, if there were no years favorable to Blister 
Rust spread between 1920 and 1930—and quite contrary to experience. 


THE PRESENT PINE STAND AS AFFECTED BY BLISTER RUST 


Aside from the damage to young reproduction, past and prospec- 
tive, an account must be taken of the damage to sapling stands, which 
represent the dominant age-class on the ground at the present time. 
As discussed above, most of these trees are now (1926) from 16 to 
26 years old. They seeded in between 1900 and Igto, became in- 
fected between 1910 and 1920, and received their greatest damage then. 
The 1919 wave was the most severe and did the most total damage, 
but it actually did less damage to many individual trees than the pre- 
ceding waves of IQII, 1913, and 1916 because the trees had reached 
an age of lesser susceptibility (cf. Table IT). 

As regards the effect of Blister Rust on individual plots, it may 
appear from Table I that the ground is in many cases overstocked, 
and that Blister Rust is merely acting as an agent in a natural “thin- 
ning” of the stand. In fact, a considerable number of people, includ- 
ing some foresters, hold the opinion that the extensive killing of 
seedling and sapling white pines by the Blister Rust is an unmitigated 
benefit in contributing to the future productiveness of the stand. 
This might be the case to a certain extent at least, were it not for the 
fact that the Blister Rust fungus apparently prefers the more robust 
specimens of pine as host. It began to appear early in the work that 
trees not healthy for one reason or another—either suppressed, shaded 
or blighted* trees—were not nearly as susceptible to infection as 
were the normal trees. Data for plots which had enough suppressed, 
shaded or blighted trees for comparative purposes are summarized in 
Table III. 


* Affected by “needle blight.” 


484 JOURNAL OF FORESTRY 


Tas_eE III 


COMPARISON OF INFECTION OF NORMAL PINES, AND SUPPRESSED, SHADED 
AND BLIGHTED PINES 


Total No. No. Infected Per cent 


Infected 
Normal pines 4,000 3,002. 75 
Suppressed, Shaded 
and Blighted Pines _ 2,164 754 35 


The difference is marked. Even in the Kelm Mountain plot, 
where 96 per cent of the 1,021 pines are diseased, there was some 
difference of the same sort—nearly 97 per cent as against 93 per 
cent. There is less difference here, because of the veritable shower- 
ing with sporidia which all the trees received. 

The Blister Rust fungus, an obligate parasite, apparently finds the 
normal and healthy trees a more congenial substrate, for infection as 
well as for growth. This was noted also by Posey and Ford (4, p. 
1257).° 

The general result of this predilection on the part of the fungus 
for the healthier pines is an unsatisfactory thinning, whereby the best 
growing and most promising trees are weeded out, and the suppressed, 
blighted, crooked and otherwise unhealthy trees are left to compose 
the future stand. This not only means a stand of poor individuals, 
but it means also a delay in the maturing of the stand. When healthy 
trees 3 to 6 inches in diameter are killed by the Blister Rust, their 
places are to a considerable extent taken by suppressed or other- 
wise unhealthy trees 1 or 2 inches in diameter, which will take longer 
to become of merchantable size if they survive at all. It was estimated 
that in some cases the maturity of the stand would be delayed at 
least I0 years in this way. 

The best example of this condition is the Whalen plot as mentioned 
previously. Here the original stand was thinned to a not entirely 
unsatisfactory number of trees, but only the poorest specimens will 
survive the ravages of the Blister Rust, and many of these will never 
be of merchantable size. 


® Posey, G. B. and Ford, E. R. Survey of blister rust infection on pines at 
Kittery Point, Maine, and the effect of Ribes eradication in controlling the disease. 
Jour. Agri. Res. 28: 1253-1258. 
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CONCLUSIONS 


The data presented herewith amply justify the conviction that the 
White Pine Blister Rust isa serious proposition on White Pine land 
in New York. When weather conditions are at all favorable for the 
development of this rust and infection of the pine, the damage to 
stands under 25 years of age is high, and the reproduction may be 
and usually is, entirely destroyed. There appears to be no logical 
reason or observational evidence that the Blister Rust has run its 
course in the Adirondacks, but, on the other hand, it is confidently 
expected that further serious outbreaks of the Blister Rust will occur 
when weather conditions are favorable. Hence, it is impossible to avoid 
the conclusion that Blister Rust control must be a material factor in 
the regulation of White Pine in New York in the future. 


SUMMARY 


This paper presents the results of studies on the damage to 
White Pine caused by the Blister Rust, on 16 sample plots of about 
16.5 acres of various white pine types in Warren, Essex and Clinton 
Counties on the west side of the Lake George-Lake Champlain 
Valley. 

The total damage is here represented in terms of per cent of dead 
and dying trees, but it is emphasized that the damage on each particu- 
lar plot has been assessed in terms of fully stocked stands of dominant 
trees. 

On these plots, 35.5 per cent of the trees are infected. Of these, 
10.7 per cent are not dead and at least 19.3 per cent more are doomed 
to die, making a damage total of 30 per cent. 

These figures are shown to be very conservative, inasmuch as 
they do not take into account the death of countless seedlings 
which were killed by the Blister Rust before the studies were under- 
taken, and inasmuch as there are included thousands of young trees 
which have never been exposed to serious Blister Rust attack since 
1919. Leaving out the latter class alone, the damage is over 50 per 
cent. 

It is shown that in general the older a tree or a stand is at the 
time of infection, the less is the damage resulting from infection. This 
does not mean that no commercial damage can take place in the older 


stands. 
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A history of the Blister Rust in a locality is outlined, with special 
reference to the Adirondacks, to prove that the Blister Rust has not 
run its course and reached its peak in the Adirondacks. 

It is shown that the pine lots of the Adirondacks are two-storied, 
with pines 0-7 years of age and 17-25 years of age, with few or none 
8-16 years old. It is demonstrated that the older trees seeded in prior 
to gto, that the Blister Rust waves of I9I1, 1913, 1916 and 1919 
prevented reproduction in the decade 1910-1920, and that the presence 
of reproduction in the lots since 1920 is due to the absence of any 
serious Blister Rust since 1919. 

It is shown that normal trees are more likely to be attacked by 
the Blister Rust than the suppressed, shaded and blighted trees. This 
predilection of the fungus for the healthier trees has affected the sap- 
ling stands in the Adirondacks by weeding out the best stock, leaving 
the poorer trees to compose the future stand and delaying the maturity 
of the stand. This is not a desirable type of thinning from any point 
of view. Blister Rust attack of a stand invariably means damage. 

It is concluded that the Blister Rust is a serious menace to white 
pine in the Adirondacks and that Blister Rust control must in the 
future be a material factor in white pine regulation in New York. 


AN EXPERIMENT IN THINNING LOBLOLLY PINE 
By ALFRED AKERMAN 
Branch of Management and Research, Georgia Forest Service 


An experiment in thinning loblolly pine was begun in Madison 
County, Georgia, in February, 1912. Four plots were laid out; two 
were thinned and two were left unthinned. The following fall four 
more plots were laid out; and as before, two were thinned and two 
were left unthinned. These made eight plots, four thinned and four 
unthinned, 

The plots were one-sixteenth of an acre in extent, with thirty-foot 
isolation strips between them. The plots were numbered as they were 
calipered, so the numbers used in the tables which follow do not indi- 
cate their positions on the ground. The thinned and unthinned alternate, 
checker-board fashion, except the last unthinned plot which was placed 
opposite an unthinned plot to get it inside the thicket. It was believed 
that small plots laid out in this way would come nearer to evening off 
differences of stocking and site and give a truer basis for comparison 
than larger plots. In stocking, and it is believed in site, the thinned 
and unthinned plots were nearly equal when divided into two groups of 
four plots each. The four thinned and four unthinned plots differed 
by only 15 trees in a total of more than 400, by only .302 of a square 
foot of basal area in a total of round 37, and by only 2.90 cubic feet of 
volume in a total of more than 600. 

The trees were calipered to the tenth of an inch, beginning at 2.5 
inches. They ranged up to 8.4 inches, with the bulk of the co-dominants 
and dominants from 4 to 7 inches. The height of the bulk of the co- 
dominants and dominants ran from 33 to 38 feet. 

The age at the time the first plots were laid out in the late winter 
of 1912 was 17 years, and when the other plots were laid out the fol- 
lowing fall there had been 18 growing seasons. When re-measured in 
March, 1927, Plots 1 and 3 had gone 15 seasons since thinning, and 
Plots 5 and 6 had gone 14 seasons. 

The stand had come up on an abandoned field. The soil is a loam 
on top with a deep clay subsoil, the common soil in the Piedmont Pla- 
teau uplands. The field had occupied a low knoll; and the plots are 
about evenly placed on the different slopes, all of which are gentle. On 
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the basis of three classes of site this site would come in the middle 
class. 

When abandoned the field had seeded into nearly pure loblolly pine. 
The admixture of shortleaf pine, sweet gum, oak, and persimmon 
amounted to less than 10 per cent of the whole on any of the plots, and 
two of them had no admixture. The admixture averaged 4 per cent on 
the four thinned plots and 3 per cent on the unthinned plots. 


OBJECT OF THE EXPERIMENT 


There are many old field stands of loblolly pine on the Piedmont 
Plateau of Georgia. These are often so dense and so evenly balanced 
as to height and crown that they early come to a state of stagnation. 
Before the stagnation is relieved by the death of the weaker trees, the 
trees that persist and form the final stand are retarded in their growth. 
Often through irregularity of seeding at the start or later through stag- 
nation of groups of better pruned trees, limby trees get the upper hand 
and a high percentage of coarse grained and knotty lumber is the result. 
The condition of stagnation tends to keep loblolly pine from the place 
in the good opinion of land owners which its rapid growth in favorable 
conditions would give it, and the high percentage of limby trees has led 
to the belief that old field pine is inferior to pine grown on land that 
has never been plowed. The experiment was undertaken to test the 
value of thinning as a remedy for stagnation and the conditions which 
give the advantage to the limby trees as against the better pruned trees 
in the contest for the land. 

The object of the thinning, stated in detail, was to test the response 
of the remaining stand in diameter (1), height (2), and volume (3) 
growth; to ascertain the extent to which the limby (4) trees and less 
desirable (5) species could be eliminated ; and to get information on the 
cost (6) of thinning and the nearly related question of the age (7) at 
which thinning becomes practicable. The experiment may throw some 
light on the effect of thinning on the fire risk (8), on the comparative 
value of thinning from below and thinning by the Borggreve method 
(9), and on the standard basal area (10) to keep in growing stock at 
different ages; but these were not in mind when the experiment was 
begun. 

While undertaken for old field stands, the information gained by 
the experiment may be of value in treating dense stands of different 
origin. 
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KIND OF THINNING 


The guiding principle of the thinning was to break the cover 
formed by the crown of the dominant, co-dominant, and upper inter- 
mediate trees, to break it evenly and only to the extent that it would 
close again in two or three years. In applying this principle a few co- 
dominants were taken and some of the upper intermediates. Some more 
of the intermediates were taken on a different principle. If they were 
large enough to make a stick of cordwood, that is, if they were three 
inches breast high and were not likely to hold out until the next thinning 
they were taken. The next thinning was to be in five years, but circum- 
stances prevented it until this year. The overtopped trees were disre- 
garded, for they were too small to pay to cut. A few of the overtopped 
trees that were in the way of swinging an axe were cut to get at the 
other trees, but this was not done as a part of the thinning. A few of 
the limby dominants were taken. Where this was done the neighboring 
stand was kept a little denser than it would have been left if the dom- 
inants had not been taken. 

The thinning does not fit exactly into any of the standard grades; 
but it was close to a C Grade thinning on Plots 1, 3 and 6. There were 
more limby dominants on Plot 5 than on the other plots. It was thought 
that these should be removed before they grew to be any larger and 
while the chances were still good for straight, well-pruned co-dominants 
to close the cover. So on about one-third of Plot 5 the dominants 
were removed for the benefit of the co-dominants. 

The following table shows the number of trees on each plot before 
and after thinning, the number taken, and the per cent taken; the total 


TABLE 1 
(1) (2) (3) (4) (5) 
No. trees | No. trees | No. trees % No. trees 
Before After Taken Taken 
Plott 120 93 27 DIRS Plot 2 129 
nS 92 67 DS Pipa Ce aS 111 
Lae) 135 91 44 Sir eds Roe 132 
Sos: 127 98 29 2258 a 117 
Total 474 349 125 489 
Per acre 1896 1396 500 1956 
Average % 
Seal eS. cee hint aS a a ne OR nae ree 26.4 
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number of trees on the four plots before and after thinning, the total 
number of trees taken, and the average per cent taken based on the 
totals. The per cents taken are an indication of the degree to which the 
plots were thinned. 

The following table shows the volume in cubic feet of the stand 
on the thinned plots before and after thinning, the volume taken, and 
the per cent taken; the total volume of the plots ‘before and after 
thinning, the total volume taken, and the average per cent taken based 
on the totals, and the volumes on an acre basis. The volume is the 
volume of the stem from the ground to the tip. It was obtained by the 
use of a local volume table made from trees taken in the thinning and 
from the isolation strips. The usable part of the volume taken out in 
thinning amounted to 4.84 cords per acre. The per cents taken are an 
indication of the degree to which the plots were thinned. 


TABLE 2 
(1) (2) (3) (4) (5) 
Volume Volume Volume % Volume 
Before After Taken Taken 
Plot 1 176.05 (Sins 24.70 14.0 Plot 2 160.20 
eS) 131.55 110.75 20.80 ESS 7 Se 144.00 
Be 5 176.20 115.10 61.10 34.6 Cae af 178.10 
e 6 171.30 140.45 30.85 18.0 tae 8, 175.70 
Total 655.10 517.65 137.45 658.00 
Per acre 2620.40 2070.60 549 .80 2632.00 
Averages’ taken ...u;..1e asa china aerne eae ee ZO 


The following table shows the basal area of each plot before 
and after thinning, the basal area taken, and the per cents of basal area 
taken; the total basal area of the four plots before and after thinning ; 
and the average per cent taken based on the totals. The per cent of 
basal area taken is regarded as a surer indication of the degree of 
thinning than volume or number of trees. If Plot 5 is disregarded, the 
average for the other plots is a trifle over 16 per cent. Making allow- 
ance for this being the first thinning and the accumulation of material 
to be removed, the thinning would fall inside the per cents (10 to 15) 
given by Schuberg for a C Grade thinning in fir stands in the Black 
Forest (Gayer, Waldban p. 586). 
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TABLE 3 
ee ee ee Ne a ee ee 
(1) (2) (3) (4) (5S) 
Basal Area | Basal Area] Basal Area % Basal Area 
Sqekt: Sqe ite Sq. Ft. Taken Sq- Ft 
Before After Taken 
Plot 1 9.939 8.494 1.445 14.5 Plot 2 9.188 
. 3 7.467 6.203 1.264 16.9 Sober: 8.224 
5 10.054 6.588 3.466 34.4 of, 10.142 
ha 9.752 7.955 1.797 18.4 8 9.960 
Total Sioa 29.240 7.972 37.514 
Per acre 148.848 | 116.960 31.888 150.056 
Average percent taken). sas nc ccheh o anc. ces nce 0% 21.4 


The results obtained so far will be set down under the heads given 
under Object of the Experiment. 

I. Diameter.—Since the final stand will come from the 20 largest 
trees on each plot, or the 320 largest trees on an acre, the effect of the 
thinning on these trees is an indication of its effect on the final stand. 
The following table shows the average diameter of this group on the 
thinned plots before they were thinned in 1912 and 1927, the average 
diameter of the corresponding group on the unthinned plots and the 
differences between the average diameters. The differences between 
the average diameters show that the larger trees on the thinned plots 
shared in the quickened diameter growth following the thinning. 


TABLE 4 
AVERAGE DIAMETER IN INCHES. 


1912 1927 Increase 
Phinned's secs... 5.29 7.46 ZA 
Unthinned........ Se2u 7.05 1.84 
Difference........ .08 41 nos! 


2. Height—The heights of the five largest trees on each plot, 
making 20 for the thinned and 20 for the unthinned, were measured by 
hypsometer in 1927 and averaged on cross section paper. The following 
table read from the curves shows that the height is greater from the 
eight-inch class on the thinned plots, in the case of a ten-inch tree 
amounting to four feet. The table does not bring out as clearly as the 
curves the difference between the two groups of plots. The curve for 
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the unthinned plots is flatter, indicating a less thrifty relation between 
diameter and height. 
TABLE 5 


HEIGHTS COMPARED 
eee ooo 


D.B.H. Height in Feet 
Inches {a ). Difference 
Thinned Unthinned 

f 49 51 —2.0 

8 53 S225 + .5 

9 56 5325 225 
10 58 54 4.0 
11 59.5 54.5 5.0 
ii 61 55 6.0 
13 62 55 7.0 


3. Volume. When the plots were established in 1912 a local 
volume table was made, as already stated. When the plots were re- 
measured in 1927 another local volume table was made. The tables 
were used in calculating the volumes given in the tables below. Table 
6 shows the volume in 1927, 1912, the increase, and the rate of increase 
on the thinned plots. Table 7 shows the volume, increase, and rate of 
increase on the check plots. Table 8 shows the volumes on the thinned 
and unthinned plots in 1912 and 1927 and balances with total balance to 
credit of the thinned plots. Table 9 shows the volume of the 80 largest 
trees, 20 to the plot, in 1912 and 1927, the increase, and the rate of 
increase on the 1912 volumes as a base. 

By comparing these tables it will be seen that the thinned plots 
increased in volume at the rate of 80.2 per cent during the interval be- 
tween thinning and re-measurement and the check plots increased at the 
rate of 70.1 per cent. The increase amounted to 63.90 cubic feet more 
on the thinned plots than on the check plots, and this amount on the 
stand on the check plots as a base is 5.7 per cent. If the balance were - 
being struck at the end of the rotation this latter relation would be more 
important than the rate of increase ; but now while the stand is growing 
and a long way from the end of the rotation the rates at which the two 
volumes are rolling up is more important than how much larger the vol- 
ume on the thinned plots is. The volume on the thinned plots was 
behind that on the check plots before the thinning in 1912; it advanced 
at a more rapid rate, overtook, and passed that on the check plots. 
While the data were being compiled after the re-measurement of 1927 
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the suggestion was made that the thinned plots be credited with the 
137.45 cubic feet removed in 1912 as well as the gain shown by the re- 
measurement, making a total production of 201.35 cubic feet on the 
thinned plots during the interval. It would hardly be fair to make such 
a reckoning without crediting the check plots and the thinned plots with 
the volume of the trees that died during the interval, which cannot be 
ascertained. Moreover, the 137.45 cubic feet removed from the thinned 
plots after the measurement in 1912 were spent in purchasing their im- 
provement, and to bring them back into the account would be like a 
merchant’s spending part of his capital in getting a better stock and 
entering his outlay on his inventory of stock. Of course if the wood 
removed had yielded a margin over the cost of the work, it would be 
fair to credit the thinned plots with the margin. 

Looking forward to the end of the rotation it is important to know 
whether the larger trees which are to be in the final stand have shared 
in the more rapid growth on the thinned plots. The 20 largest trees on 
each plot, or 320 to the acre, are grouped and compared in Table 9. 
This group on the thinned plots was in the lead in 1912; it suffered some 
loss through the removal of limby dominants when the plots were 
thinned, but in spite of that loss it increased its lead during the interval 
between measurements. The difference between the rates of increase of 
these groups on the thinned and check plots is greater than the differ- 
ence between the rates for the plots as a whole. The indication is that 
the benefit of the thinning will be felt at the end of the rotation when 
these trees will compose the whole stand. 


TABLE 6 
(1) (2) ue 
Volume in Volume in Increase in Rate of 
Cumkt: Cu. Ft. Ciretie: Increase 
1927 1912 
Plot 1 315.80 176.05 139.75 79.4 
Ts: 294 .40 ISOS 162.85 19S 
a 5 258.90 176.20 82.70 46.9 
nie 311.60 171.30 140.30 81.9 
Total 1180.70 655.10 525.60 
Per acre 4722.80 2620.40 2102.40 
PU USE TCC TALCOLIACYEISE. soos! face oer ve dene Sd enh wh ed wits teem Mg es 80.2 


ee lleaSaeaeEeEeEeEeEeeeeeeeeeee 


494 JOURNAL OF FORESTRY 


TABLE 7 
eam 
(1) (2) (3) (4) 
Volume in Volume in Increase in Rate of 
Gun BG Cu. Ft; Crake. Increase 
1927 1912 
Plot 2 250.30 160.20 90.10 56.2 
a ad! 270.85 144.00 126.85 * 88.0 
Cae | 307 .00 178.10 128.90 (233 
hae ota) 291.55 175.70 115.85 65.9 
Total 1119.70 * 658.00 461.70 
Per acre 4478.80 2632.00 1846.80 
Average'rateofinerease: dan conus ne cabas os coe Vices aes eat ences (OnE 
TABLE 8 


BALANCES IF ACCOUNT WERE CLOSED IN 1927 


Total bal- 
1912 1927 ance to 
—_—_—___———-_| credit of 
Thinned Unthinned Thinned Unthinned |thinned plots 
Balance. s... 655.10 658 .00 1180.70 1119.70 
Z 2.90 61.00 63.90 
658 .00 658.00 1180.70 1180.70 
TABLE 9 


GROUPS OF 80 LARGEST TREES COMPARED 


Volume in Cubic Feet Rate of 
———————— Increase 
1912 1927 Increase 
Dhinneds. Aceio1s 235 679.00 447 .65 193.4 
Unthinned...... 22315 613.90 390.15 174.3 


4. Elimination of Limby Trees—-No record was made of the 
limby trees on the check plots, and consequently there is no basis for 
comparison. All that can be noted here is that 10 limby, crooked, or 
otherwise defective dominants were cut from the thinned plots, or at 
the rate of 40 per acre, and that an inspection of the thinned plots in 
1927 left the impression that the trees now composing the stand are 
unusually well pruned, straight, and free from defect. 

5. Elimination of Less Desirable Species——At the time the first 
thinning was made in 1912 the less desirable species on the thinned 
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plots amounted to 4 per cent of the stand. After the thinning they 
amounted to 3.2 per cent. Since the less desirable species were mostly 
in the lower height classes, it was not urgent to eliminate them at the 
first thinning in 1912 or at the second in 1927, They will be com- 
pletely eliminated before the end of the rotation. 

6. Cost of Thinning—Table 10 shows the cost of marking, cut- 
ting, and hauling, and the value of the wood on the nearest market in 
1912 and 1927. The thinning in 1912 may be considered as paying for 
itself and the thinning of 1927 leaves a margin of $5.47 to be credited 
to the next period. 

TABLE 10 
COST OF THINNINGS 


1912 1927 
Per acre Per cord Per acre Per cord 

Marking .70 14 .96 elt 
Cutting 4.20 87 12.74 1.49 
Hauling 9.68 2.00 25.56 3.00 
Total 14.58 3.01 39.26 4.60 
Value of Wood 14.52 3.00 44.73 E25 
Loss .06 

[BARTER ch cue ea cy or ek Re ey oe EI ney a a 5.47 


7. Age at which Thinning Becomes Practicable-——The cost sheet 
for the first thinning when the stand was between 17 and 18 years old 
shows a loss of 6 cents an acre; and while the thinning may be con- 
sidered as paying for itself, the indication is that at seven miles from 
market the safe course is to make the lower limit of removals, which 
was about 3 inches breast high, a little higher and in that way reduce 
the cost per cord of removal. This will be referred to again under 
Program of Thinning. 

8. Effect of Thinning on Fire Risk—When the plots were visited 
in 1927 the stones set over the iron pins used to mark the corners had 
become covered with litter and the witness hacks had faded into the 
color scheme. The thinned plots were located by the smaller number of 
dead trees lying on the ground; their corners were then found; and 
the corners of the check plots were located by reference to those found 
on the thinned plots. Later counts were made of the dead trees lying 
on the ground on the thinned and check plots, and the counts confirmed 
what had been apparent to the eye on passing through the stand, that 
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there was less fuel for fires on the thinned plots. There were also 
fewer standing dead trees. The reduction of material on the ground and 
of standing dead trees may be regarded as a reduction of the fire risk. 
It must be borne in mind, however, that unless the limbs and tops are 
piled and burned at the time of thinning, which would add to the cost 
of thinning, that thinning increases the fire risk for a year or two after 
the operation. So far as the observations on these plots go they indicate 
a slight reduction of the fire risk in the long run. 

9. Comparative Value of Thinning from Below and Thinning 
by The Borggreve Method—The thinning was not undertaken with 
the purpose of testing the two methods of thinning, but the presence 
of limby dominants on Plots 5 and 6 introduced the question of method. 
Only three dominants were taken from Plot 6, or at the rate of 48 per 
acre; and it recovered and made a good showing at the re-measure- 
ment. But seven dominants were cut from Plot 5, or at the rate of 112 
per acre; and at the time of re-measurement its volume increase was 
below the average for the check plots. It is not safe to reason far on a 
single plot and the removal of those dominants was thought to be justi- 
fied on other grounds, but the tardy response on this plot as shown by 
the measurements and by occular inspection raises a question as to 
whether it might not be better to put up with a few more limby trees 
in the final stand rather than to shock the stand by much drastic treat- 
ment as Plot 5 received. As further evidence on this point it may 
be noted that of the five larger trees taken for height on Plot 5, four 
fell below the average for the thinned plots. If Plot 5 were omitted the 
average diameter of the 20 largest trees on each plot would be .50 inch 
larger than the average for the corresponding group on the check plots 
instead of .33 inch, the rate of volume increase would be 94.5 per cent 
instead of 80.2 per cent, and the rate of increase of the 20 largest trees 
on the thinned plots would be 200.8 per cent instead of 193.4 per cent. 
Plot 5 may come in with flying colors at the end of the rotation, but it 
is hard to see how it can when for fourteen years it has increased at 
the rate of 46.9 per cent while its three companions were rolling up 
volume at the rate of 94.5 per cent. A part of the failure of Plot 5 to 
respond may be due to the degree to which it was thinned rather than 
the method. If the dominants had been taken but the basal area re- 
moved had been kept below 20 per cent it might have made a better 
showing. The difference in degrees can be equalized in part at least by 
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bringing the volumes removed into the account. If this is done the rates 
of increase will stand as follows: 


POU Le fees one we 93.4 
Site ae lpn Mita ts Ges 139.6 

x Ts oa are Hn ae Ae 81.6 
oS Ue lamas Sen Aetna cn ne Ar 99.9 
INVCTAP CR ual ie eek) Soe aes LOIG2 


After this equalization is made the rate on Plot 5 is still 19.6 below 
the average rate and 26.8 below the average for the other thinned plots. 
The evidence so far as it goes points to the inadvisability of removing 
more than 50 limby dominants per acre. 

10. Standard Basal Area to Keep in Growing Stock at Different 
Ages.—The basal area of the thinned plots before thinning in 1912 at 
age 17-18 years was 148.848 square feet per acre, and before the thin- 
ning of 1927 at 32 years it was 178.468. At the first thinning it was 
reduced to 116.960 and at the second to 133.832. Since the growth 
following the thinning of 1912 was on the whole satisfactory it may be 
taken as an indication that the standard basal area to be retained at 
17-18 years is between 112 and 122 square feet. It remains to be seen 
whether the reduction to 133.832 square feet at 32 years will throw 
any light on what standard for that age ought to be. 


ADDITIONAL NOTES 


Effect of Thinning on Distribution of Trees Over Area.—The 
plots were small and for that reason any effect which the thinning had 
on the number of trees on a plot would give some indication of the 
effect of the thinning on the distribution of the trees over the area. 
Before the plots were thinned in 1912 the difference between the num- 
bers on the most densely stocked plots and most thinly stocked was 
43, and on the check group it was 21. Directly after the thinning in 
1912 the corresponding differences stood 31 and 21. Before the thin- 
ning of 1927 the differences stood 19 and 25. It seems that during the 
interval and probably through the action of forces set at work by the 
thinning that the distribution of the trees over the ground became more 
even on the thinned ground. It became less even on the unthinned 
ground. This is in line with the observation noted near the beginning 
of this paper, that natural thinning in old field stands comes through 
group-dying. The effect of this group-dying must be similar to thin- 
ning by patches. That is to say, that scattered through a stand left 
to thin itself there are patches of trees that are excessively crowded and 
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which die in groups, and the surrounding survivors cannot make use of 
the ground when they get it. The general effect, if the observation is 
accurate, must be the same as letting a stand become very stagnant 
and then giving it a heavy thinning; there is bound to be some lessening 
of volume growth because of the inability of the remaining trees to use 
the ground for several years. We speak of old field stands being re- 
tarded by crowding when they are retarded by a combination of crowd- 
ing and drastic natural thinning. 

Interval Between Thinnings.—Between the thinning of 1912 and 
that of 1927 the trees that died on the thinned plots amounted to 484 
on an acre basis. The crowding out of these trees shows that a thin- 
ning could have been made betweén 1912 and 1927 and with so large an 
amount to be removed it would have paid for itself. This would make 
the practicable interval between thinnings about seven years. 

A Program of Thinning.—With this experiment as a basis it is 
possible to formulate a tentative program of thinning for old field stands 
on the Piedmont Plateau of Georgia :— 

1. When the stand is 17 years old take out some of the limby 
dominants and a few co-dominants. 

2. At 24 years remove the intermediates, carrying the thinning 
down so far as can be done without running up too much the expense 
of the operation. 

3. At 31 years remove the overtopped and intermediates. 

4. At 38 years remove the overtopped, intermediates, and a few 
of the co-dominants. 

The first thinning would rid the stand of the more limby dominants 
and relieve or prevent extreme stagnation, and by confining the re- 
movals to the dominant and co-dominant classes the thinning can be 
made to pay for its cost. 

The second thinning would again relieve stagnation, and by dis- 
regarding the smaller trees the material removed would be large enough 
to pay for the work. 

The third and fourth thinnings should yield a margin over cost, 
and by carrying the fourth into the co-dominants the stand could then 
go to the end of the rotation which should be about 50 years. 

For stands nearer to market than seven miles the first thinning 
could be made a year or two earlier and the interval between thinnings 
would be shortened to six years, bringing the series to an end at 33 or 
34 years, and the rotation might be shortened to correspond. 
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For stands farther than seven miles from market the first thinning 
could be delayed a year or two so that the larger material would pay 
for the extra haulage, the interval between thinnings could be lengthened 
to eight years, bringing the series to an end at 42 or 43 years, and the 
rotation might be lengthened to correspond. 

The prominent features of the program are the elimination of the 
worst of the limby trees at an early age and the evening of the grain of 
the future lumber as far as it may be done by a series of thinnings 
which increase in severity as the rings tend to narrow. 

In conclusion. Too much as been made of planting and not enough 
of thinning, especially of old field pine stands. Few people realize the 
extent of the old field pine stands of the South and their capacity for 
improvement. A study of a County in Virginia showed that about 27 
per cent of the total area of the County had been cleared, plowed, and 
turned out and had come up in pine. A compass-and-paced survey of 
a 3,600 acre tract in Georgia, just completed, shows 26 per cent of the 
tract to be in old field pine stands. Correction of irregular seeding, 
prevention of stagnation, increase of growth, and improvement of 
quality of these old field stands may not lend itself as readily to forestal 
theatrics as planting a few acres that would likely seed themselves if 
let alone, but improving the old field stands means more to the future 
timber supply of the South. 


‘ 
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By R. D. Forzes, Director, 
Allegheny Forest Experiment Station. 
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Inthe January JourNaL Professor W. K. Woodward presents what 
he describes, with fine candor, as some “interesting and valuable” yield 
figures. From these he draws the still more interesting and valuable 
conclusion that the South is not “worth considering” as a region for 
commercial timber growing. The data on which he bases his argu- 
ments are drawn from a long list of publications, nearly all Federal. 
The list does not include Ashe’s “Loblolly or North Carolina Pine,” 
unquestionably the most comprehensive account of a single species in 
American forestry literature; Bruce’s bulletin on the growth of red- 
wood, at least until recently the outstanding contribution to the new 
technique of forest mensuration in this country; Cope’s excellent pub- 
lication on loblolly pine in Maryland; the files of the West Coast Lum- 
berman, or the annual programs of the Federal forest experiment sta- 
tions, which might have suggested to Mr. Woodward newer sources 
of information than many he quotes. 

Woodward’s article may be divided into two parts: the first in 
which he compares the yields to be expected at 50 years on Site Quality 
I for a considerable list of American species or types, and the sec- 
ond in which he places side by side with 6-year old estimates of the 
U. S. Forest Service his own estimates of the average yearly growth, 
under intensive management, of a somewhat different list of species 
and types. He is to be commended for unearthing and placing in 
orderly array so considerable a mass of data (although the information 
would have been more usable had he included an account of the limits 
of utilization and similar details for each species), and for attempt- 
ing to draw conclusions from these data as to the forest regions where 
growth is rapid enough to warrant commercial timber growing. Un- 
fortunately, however, his figures are in many cases hopelessly out of 
date, and in order to prove something which isn’t so—that the rate 
of growth of southern pines is far below that of most American 
species—he indulges in some amazing irrelevancies. 

Woodward’s figures on the hardwoods I have no occasion to criti- 
cize, but to some of his softwood figures anyone who has worked 
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at all in the southern pineries must take vigorous exception. In pre- 
paring a manuscript to accompany new and comprehensive volume 
and yield tables obtained in the course of a region-wide study of the 
four principal species of southern pine, I recently found it desirable 
to compile from late sources some information on the rate of growth 
of the principal species in several other regions, including New Eng- 
land, the Lake States, and the Pacific Coast. Table 1 below presents 
these figures for eastern white pine, jack pine, redwood, Douglas fir, 
and cottonwood, together with some old and some new yield figures 
for the southern pines. In preparing this table my efforts were largely 
concentrated on what I judged to be medium or average sites, and 
for other sites the data are not now at hand in the case of some species. 
Footnotes to the table give the sources of the information and all de- 
tails on utilization which appeared in the publications or manuscripts 
themselves. 

The problem of site was a difficult one, but every effort was made 
to have the Site II figures represent the average rate of growth of 
each species. I believe that any errors have dealt generously with 
species other than the southern pines; to defend these pines against 
Woodward’s extraordinary attack is the main purpose of the present 
article. Bruce’s redwood bulletin recognizes five site qualities, but 
since the last two of these he characterizes as uncommon, his Site II, 
rather than his Site III, is considered to be the medium one for the 
species. Again, although the poorest of the three Douglas fir sites 
for which figures were published in the West Coast Lumberman was 
described by McArdle as “fair,” indicating that there were consider- 
ably poorer sites, that described as “good” was taken as Site II 
in my tables. Site II, or the medium quality of site, was determined for 
the southern pines in the regional study above referred to from a 
graph for each species in which the height of the average dominant 
tree for every plot measured was plotted over age. The reading on 
this curve at the 50-year, or reference, ordinate was taken as the 
index for Site II. In other words, provided the field crews on the 
regional southern pine growth study picked their plots at random, 
as there is every reason to think they did, the average site thus deter- 
mined should approximate the average site as it actually exists in 
the region. Williamson recognized only one site in his cottonwood 
study, the results of which are given partly because Woodward over- 
looked this remarkably fast-growing species, and partly because it is 
interesting to see how nearly it rivals redwood at the earlier ages. 
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Yields of loblolly are quoted from three sources, lest the Forest 
Service be accused of over-enthusiasm for the southern species. Yields 
of all species, where available, for all three sites are included for much 
the same reason, namely the desire to show that the high yields for 
the southern pines are not due to a concentration of the southern 
studies on the best soils. 

An examination of the above table certainly reveals no inability 
on the part of the southern pines to produce wood. The poorest of 
them greatly outdistances jack pine, and the best of them in the early 
ages equal or exceed Douglas fir and white pine. 

Accepting at full value Woodward’s statement that “every for- 
ester recognizes the need of speeding up forest production in order 
to avert a timber famine in the United States,” and assuming that 
he has lumber rather than cordwood in mind, it is worth while to 
compare yields in board feet, as well as in cubic feet, unless, indeed, 
one belongs to the ultra-modern school which holds that the lumber 
of the future is to be made synthetically, possibly with even the fiber 
eliminated, as in the case of rayon products. Table 2 is therefore 
presented. It covers the same species in Table 1. The comparison 
is not quite as sound as in the cubic foot table, because limits of utili- 
zation for sawlogs differ considerably. In this case the New England 
white pine is at a distinct advantage because of the very close utiliza- 
tion current in the sawmills of that region. 

The table on page 504 reveals the amazing fact that southern species 
can produce saw-timber, albeit of course from trees near the minimum 
size for this purpose, at 20 years of age, on good and even medium 
sites. Such young stands are not cut for sawlogs today, but substantial 
quantities of rough lumber are certainly now cut from southern pines 
less than 40 years old. At 4o years their average yearly rate of growth 
is from 335 to 747 board feet per acre on the average site. The 
higher figure is for loblolly, the lower for longleaf; slash and shortleaf 
being intermediate in yield. Anyone who has ever seen dense young 
stands of second-growth southern pine can not fail to be impressed 
by the extraordinary rapidity with which the trees have pruned them- 
selves naturally, in contrast with the limby growth of white pine or 
Douglas fir. 

In the second part of his paper—the discussion of regional yields— 
Woodward verges on the bizarre. On page 8 he presents some guesses 
at the average yearly growth under intensive management of 15 species 
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or types. In view of the American profession’s generally abysmal 
ignorance of what constitutes intensive management, it would seem 
self-evident that such speculations should be approached most prayer- 
fully, with the best available information and with utter freedom from 
prejudice. What do we actually find in this article? Mr. Woodward 
does not even admit us to the secret of where he found stands under 
intensive management from which to draw conclusions, and makes no 
attempt whatever to explain how he derived his figures from existing 
stands. ‘ 

In the present state of knowledge is not the only possible means 
of attacking this problem to rest the comparison of species on the 
yields of fully-stocked, unmanaged stands on medium sites, assuming 
that the percentage increases to be obtained under intensive manage- 
ment will in the long-run be nearly identical for white pine, redwood, 
Douglas fir, southern pines, and all other species? We may estimate 
the general order of magnitude of this increase from European experi- 
“ence or our own fragmentary studies, but surely even then all we can 
hope for is comparative figures, rather than the absolute amounts to 
be attained through thorough-going protection and intensive man- 
agement. It might be well to state at this point that the figures obtained 
in the course of at least the southern pine growth study do not repre- 
sent the growth of stands where fires have been eliminated. Except 
in the Piedmont region it was nearly impossible to find stands of 
southern pine which had not suffered from one or two fires, and many 
of the stands studied had suffered from more. 

Just such yields as those referred to—yields for Site II, or the 
medium site—are contained in the tables already given. It will be 
seen from Columns (9) to (12) that the slowest growing of the four 
southern species has an average yearly growth per acre of 86 cubic 
feet, or 458 board feet, at 60 years; and that the best at the same 
age is making an average yearly growth of 116 cubic feet, or 748 board 
feet. When, therefore, Woodward scales down to 30 feet the very 
conservative figure of 65 cubic feet assigned to southern pine by the 
Forest Service prior to its regional study, he falls into absurd error. 
Considering the relative acreages of the four chief southern pines, 
the figure should not be below I00 cubic feet. It is the belief of those 
' who have worked for years in the southern pines that the yield figures 
presented above for fully-stocked stands can be substantially increased 
under intensive management, at least over restricted areas. 
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In view of these figures taken from painstaking studies, there 
seems little necessity to debate Woodward’s abstractions on agricul- 
tural yields, wasteful precipitation, fertilized lawns, and origin of lakes 
in the South. What is a great deal more to the point is mention of 
the other factors beside growth which will determine whether or not 
timber may be grown commercially in any particular region. These 
include such items of investment as the land itself, planting, and pro- 
tection; also the cost of exploiting the matured wood, and the yield 
of by-products. It is enough to say at this time that in few if any 
sections of the United Sates can large tracts of forest land, well- 
stocked with seedlings and saplings, be bought at a lower price than in 
the South; that owing to the general levelness of the country and its 
freedom from rock and thick brush planting can be done as cheaply 
as in any part of the United States, and vastly more so than in most; 
that intensive fire protection, including fire lines, is made easier by 
the same factors; and that the cost of logging is far below the cost 
in such broken, inaccessible country as much of the Pacific North- 
west, for example; finally, that the slowest-growing of the southern 
pines (longleaf) yields at an early age a by-product obtainable from 
no other American species except slash pine, and that the value of 
this by-product may very well exceed that of the wood itself. 


INDUSTRIAL FORESTRY , 


By L. F. KNErpp 
Assistant Forester, U. S. Forest Service 


Within the past year or two industrial forestry has appeared as a 
new hope of relief upon the somewhat cloudy horizon of forestry. 
It is a good movement, one wholly in accord with our traditions and 
conceptions, and deserving of the utmost encouragement. But the 
new enthusiasms it creates should not cause us to distort our vision 
or to place too great a degree of dependence upon industrial forestry 
as the panacea of our forest ills. It has certain very definite limita- 
tions which should be taken into account in all our discussions and 
calculations. Industrial forestry is commercial forestry. The test 
of commercial success is profit; without profit there can be no com- 
mercial forestry. 

When we refer to industrial forestry, we are, I take it, referring 
to the practice of forestry by large manufacturing industries as a 
means of guaranteeing permanent supplies of essential raw material. 
These industries, as a rule, are not entailed estates or trust properties 
or close corporations, but, to the contrary, are, with a few exceptions, 
corporations with a widely distributed capital stock, part of which 
changes ownerships at frequent intervals. Their administration policies 
change at the will of a bare majority of the stockholders frequently 
at the will of an aggressive minority interest. Ordinarily they 
are heavy borrowers of funds and have to maintain part of their 
assets in a liquid condition. The majority are as sensitive to financial 
reactions as any other form of business. The first question which, 
therefore, arises is whether business organizations of this character 
can be depended upon permanently to supply the future timber needs 
of the United States. Have they sufficient stability of policy? Is 
the long-time investment of large sums in non-liquid assets and with 
comparatively low interest returns, compatible with the general 
character of their financial organization? 

The second question that arises is whether industrial forestry, 
which cannot realize financially upon the important by-products of 
forest lands such as improved environments, stream-flow protection, 
etc., which does not enjoy the same opportunity to rent money at 
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minimum interest rates and which cannot minimize its unit costs of 
research and experimentation by spreading them over as wide an area 
of management or as diversified a field, can, after all, compete in 
timber production with public forestry. 

There are, no doubt, wood-using industries that have large fixed 
investments which cannot profitably be liquidated in‘other ways who 
may find that the best way to amortize such investments is to grow 
new supplies of timber for manufacture by their plants even though 
the cost of growing such timber is more than it would sell for in the 
general competitive markets in an unmanufactured condition. Such 
cases, however, do not furnish an absolute foundation for future 
planning since they may exist only so long as the manufacturing 
facilities exist and may disappear when the trade advantage afforded 
by such manufacturing facilities has been wiped out by obsolescence 
or depreciation. 

There has been a common tendency among foresters in this 
country to regard all forestry problems from a public rather than a 
business point of view. Few of them have had to appear before a 
hard boiled and brutally frank Board of Directors to give an account 
of their stewardship and explain away the red ink entries. But, 
industrial forestry has to be considered from the viewpoint of a 
general manager under strict obligation to his stockholders to safe- 
guard their investments and make them financially productive, or 
from that of an investor who is being asked to put his money into a 
forestry enterprise. No proposal that fails to pass such a test offers 
any great promise of permanent relief. 

It is, after all, the attitude of the private investor that is going 
to determine the place of industrial forestry in our future forest 
economy. If he is willing to furnish its capital requirements upon 
terms which will permit it to be successful it will have a chance; if 
he declines to do so, it will not. And while that investor may have 
exalted ideas of public service, the turning point in his decision will 
be that of safety and security of investment and dependable rental 
returns for his money commensurate with the risks involved. It will 
be only rarely that an individual or groups of individuals working 
together under corporate form, will regard with equanimity a periodic 
depletion of their capital account or a net return markedly below that 
which their capital would earn in other forms of investment. And 
it must be borne in mind that it is upon these individuals and groups 
of individuals that the whole future of industrial forestry will rest. 
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In an exploratory report prepared for the Federated Societies on 
Parks and Planning, Dr. George Martin Peterson questions the theory 
that all land not needed for the production of farm crops or pasturage 
should be placed in forests. Forestry, as he views it, will be an 
established and justifiable use of land only to the extent that it pays, 
and he is unable to find any convincing economic data which prove 
that the growing of trees on all of the lands of the United States not 
needed for food production or commercial purposes will pay. He, 
therefore, suggests that it may be sounder economics to allow idle 
land to remain idle until there is definite need for its products than 
to attempt to place it all in a state of timber production. To foresters 
this is rather a cold blooded view, to which our first reaction is apt 
to be violently negative, but with industrial forestry injected as a 
major factor the view is not so unreasonable as it at first may seem, 
because the distressing effect of overproduction of farm crops upon 
the farmer is to immediately obvious to justify the assertion that an 
overproduction of timber would not be equally distressing to com- 
mercial forestry. In fact, Peterson’s suggestion points a way to a 
simple economic solution of the problem of how to make industrial 
forestry successful; simply relieve it from the competition of timber 
grown at public expense. 

Such a course, however, would be an anti-social step of most 
serious consequences. It would involve the ultimate denudation and 
desiccation of large expanses of our land area; seriously modify the 
hitherto prevailing conditions over large territories and by so doing 
throw natural elements entirely out of the balance to which we have 
adapted our social, industrial and economic plans. It will be futile 
to argue against the premise that forestry will be practiced in this 
country only to the extent that it pays, but we properly can insist that, 
in the computation of profit, account shall be taken not only of the 
volume and value of the timber produced but also of the numerous 
indirect returns to society in the way of better environment, stabilized 
streamflow and climatic conditions, more diversified and secure in- 
dustrial growth, broader culture, and other concomitants of an ade- 
quate forest capital. 

In public forestry all these elements, both the concrete and the 
abstract, can be thrown together, and if the sum total equals the cost 
then forestry pays and few are dissatisfied. But in private forestry ~ 
that is not the case. There volume, value and costs of production 
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are the criteria of success. The commercial forest must be complete 
within itself, must represent a reasonably stable and secure invest- 
ment and from the productive powers of its own soils and growing 
stock must create a periodic output of material commodities which 
in the open market will sell for sums sufficient to cover all costs of 
production and pay a return upon the invested capital commensurate 
with the risks involved. Naturally, it follows that industrial forestry 
can meet our forest requirements only under the most favorable condi- 
tions that prevail on a minor part of our forest areas. 

The line of cleavage between public and commercial forestry will 
roughly be established by the capacity of forest lands to pay a profit- 
able return for their management and protection. It will not be a 
fixed line for it will be influenced largely by the degree to which the 
benefits the public derives from private forests are publicly recog- 
nized and compensated for. Tax relief would greatly extend the 
territory within which commercial forestry may succeed, the pay- 
ment of subsidies or bonuses would extend it, the use of public credit 
as a means of securing cheap capital would extend it. The fixation 
of the ultimate boundary between public and private forestry will 
depend on these factors. At what point should it be fixed. 

As to taxes, there can be nor has been little dispute. The 
economic incapacity of forest lands to bear the burdens of current 
taxation applicable to other moré continuously productive forms of 
property has been amply demonstrated not only by economic logic but 
by repeated and convincing experience. But when we launch out into 
the unexploited fields of subsidy, bonus or public guarantee of bonds 
and debentures, the desirability of such courses of public action as 
compared to public ownership and management of forests is by no 
means convincingly established. 

One difficulty is that the collateral benefits of forests are by no 
means restricted to the political units within which they lie, but 
generally are shared by other political units, some so remote as to 
preclude general public recognition of joint interest or responsibility. 
This means then that except in isolated and relatively unimportant 
cases the public must act either through State governments, or more 
generally through the Federal government since many phases, par- 
ticularly flood control, are widely interstate in character. 

Another difficulty is that there have been very few financial re- 
lationships between the Government and its citizens that have not 
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resulted in abuses, culminating in public re-actions against the policy 
or procedure. No program of private timber culture has yet been 
evolved by either the Federal or State governments that has not 
had its seriously disappointing aspects to offset its successes. No 
specific and detailed law can be prescribed that under our form of 
government cannot in some cases and under some circumstances be 
evaded or misused for personal profit. Only a complete autocracy 
can avert such perversions of law and no matter how benevolent and 
constructive it may be an autocracy is undesirable, abhorrent to our 
conceptions and institutions. 

Attempts could and would be made, of course, honestly to carry 
out the provisions of a program of public financial aid to private 
forestry, both by landowners and by public officials, but in the end 
the assertion of the right and power of the public to control the 
enterprises in which it had an investment of cash or credit would 
bring private and public interests into sharp conflict. If a private 
landowner were granted a subsidy or bonus for the preformance of 
certain contractual provisions there would be a distinct public obliga- 
tion to see that those provisions were met. If the public underwrites 
and guarantees an issue of bonds or debentures based upon a private 
forest enterprise and the borrower defaults, the public must pay the 
obligations; consequently it must be in a position to prevent default 
by assuming control of the property or at least of its management as 
soon as serious probability or default becomes evident. Public fi- 
nancial policies might differ from those of the private owner with 
consequent clashes in theories of management. On top of the normal 
costs of forest management there would be pyramided a high addi- 
tional cost of public supervision which would be uneconomic and 
irritating. 

It would be better by far to allow commercial forestry to meet 
the acid test of economic forces without the artificial stimulus of 
public bonus, subsidy, or cheap capital obtained on the basis of public 
credit and guarantee, with the public agencies co-operating to put it 
on the soundest possible economic basis by the most comprehensive 
determination by authoritative public agencies of all the factors upon 
which sound investments could be based, such as growth, yield, proba- 
ble demands and markets, probable costs of production and manu- 
facture, the relation of competitive substitutes and possibilities of co- 
operative distribution of losses from fire, insects, disease, etc., or, in 
other words, insurance. 
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Having done this, the policy of the public should be to step in 
whenever private forestry voluntarily threw up the sponge, and to 
step out whenever private forestry was prepared to assume the re- 
sponsibility for producing timber under conditions which fully pro- 
tected the public interests. When it stepped in the public should pay 
the private owner the reasonable market value of the properties over 
which it took control, and when it stepped out it should require its 
successor to reimburse it for its expenditures or for the going value 
of the property it released. Such a policy would give free pay to 
private initiative and yet obviate the deterioration of forest lands. 
Where commercial forestry was practicable there would be no need 
for the public to intervene and it would not be asked to do so. Where 
public management, or other causes, lead ultimately to a condition 
where the success of commercial forestry was adequately assured, 
there would be no need for continued public management and it could 
liquidate its investment and get out. By this process the status of 
commercial forestry and public forestry eventually would be fixed 
without conflict or the assertion by the public of sovereign rights. 

This theory presumes that owners of forest land would be willing 
to turn it over to the State or Federal government for a reasonable 
consideration as soon as they convinced themselves that they could 
not grow timber on it at a profit, and that the lesser political units 
would freely concur in their action. Thus far this has not generally 
been the case, but the blind belief which hitherto has lead owners of 
depleted forest land to hold it with the hope of deriving large values 
through sale for other forms of use rapidly is disappearing as a better 
knowledge of land economics prevails among the owners of land and 
the suckers that forms their potential market, while simultaneously a 
realization is growing among the lesser political units that a public 
forest is more of an asset than a similar area of denuded, unpro- 
ductive, tax delinquent land. 


REVIEWS 


“Le Dessouchement.” By G. Bouckaert and A. Poskin, Bibliotheque Agrono- 

mique Belge, No. 7, Gembloux, 1927. Pp. 143. 

This Belgian publication emanates from two professors at the 
Agronomic Institute. It deals with the extraction of tree roots or 
land clearing. It takes up the various mechanical devices of stump 
pulling, each illustrated by photograph or diagram. It is striking how 
many of these devices are of American origin. Next the bulletin 
describes the various kinds of explosives and the best way to apply 
them. An interesting article is that on felling trees with the aid of 
explosives. 

Next the authors describe combined methods of mechanical and 
explosive extraction, followed by an article on the products of direct 
incineration of the stumps. 

An entire chapter is given to economic considerations: Cost; 
uses to which stump and roots may be put (emphasizing distillation) ; 
and the income to be derived from salvaging this material. 

The American forester will be struck by the painstaking pre- 
sentation of devices for stump extraction and by the good material 
contained in this (by us) neglected part of the tree. For extraction 
of resin the roots are notably more productive than the branches— 
thus, a kilogram of branch wood contains 59 grams of resin, that of 
the roots 99 grams. 

For the chief species—beech, spruce and pine—the wood content 
of stump and roots is 10 per cent of the total wood production. The 
salvaging of this material depends primarily on labor costs—even in 
Belgium it is not practicable without mechanical devices or explosives. 

The bulletin is obtainable upon application to the Institute Ag- 
ronomique de l’Etat at Gembloux, Belgium. 

A. B. RECKNAGEL 


Manual of Wood Rots for Cruisers and Scalers in the Inland Empire. By 
Ernest E. Hubert, School of Forestry, University of Idaho, Moscow, 
Idaho, 1927. 5%4x8. Pp. 65, fig. 15. 

This is a most handy and well printed and illustrated booklet. 

It is written in a very easy and popular style, while the illustrations, 

most of them from photographs, make the text particularly useful 
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for the class of-readers for which it is intended. Only those fungi 
found in trees and logs are considered and the author has in mind 
throughout, the application and knowledge of wood rots in the cruis- 
ing of timber and the scaling of logs. The booklet begins with a 
general consideration of wood rots and then takes up each of the 
important rots in detail, following approximately the following plan: 
classification of the rot; direction of its early and‘ tater stages; its 
forms and the extent of the rot column; outward signs of decay in 
trunk or logs; and, species affected. 

There is urgent need of a similar booklet in a similar style cover- 
ing the rots affecting lumber and manufactured products. It is not 
enough to describe the rots that injure timber, in virgin timber these 
decays are already present and pretty much beyond the control of 
man. It is of even greater importance that the public be given a proper 
conception of those rots which destroy the products of trees after they 
are put on the market. One of the most serious handicaps of wood in 
maintaining its eminence as a building and industrial material is its 
susceptibility to decay where conditions are favorable for the growth 
of fungi. The reviewer recommends to the author of this useful little 
hand book the preparation of such a manual. 

EMANUEL FRITZ 


Contributions Towards a Knowledge of Twisted Fibre in Trees. I. ‘The 
Phenomenon of Twisted Fibre with Special Reference to Pinus longi- 
folia Roxb. By H. G. Champion. Indian Forest Records. Vol. XI, 
Parte lll92. Pps. c0mblatess clus 
The author discusses the occurrence and possibility of inheritance 

of spiral grain in chir (Pinus longifolia). Spiral grain can be de- 
tected in standing trees by the striations of the bark, flakes or ridges, 
dead limbs from which the bark has peeled, and lightning scars. Left- 
handed twist predominates in chir of all ages and particularly in 
seedlings. Right-handed twist is virtually confined to large mature 
trees and then to the outer part of the tree only. Spiral grain 
practically never occurs in the first annual ring. An attempt is made 
to correlate spiral grain with the spiral structure of the tracheid walls 
and sliding growth, apparently without considering the fact that the 
spiral structure is a characteristic of the secondary thickening of the 
cell wall which develops only after all elongation of the fiber has 
ceased. 


The maximum development of spiral grain was found in the 
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vicinity of populated areas. This might indicate that the damage re- 
sulting from excessive browsing, trampling, and fire, which proximity 
to a population implies, was the cause of the prevalence of spiral grain 
in such regions. On the other hand, it might indicate that the 
selective cutting of straight-grained trees leaving twisted trees for 
generations resulted in a preponderance of spirally-grained trees for 
parentage and that spiral grain was an inherited character. The 
author leans to the latter view. 

An examination of over 6,000 seedlings from 1 to 6 years old 
(mostly 2 and 4 years) derived from seed of known origin as re- 
gards the cone parent resulted in the conclusion that seed from twisted 
parents give seedlings exhibiting a high percentage of left-handed 
twist in the stem; that seedlings from an origin untainted by twist 
were virtually free from twist after four seasons’ growth; and that 
external influences are of considerable importance in developing twist 
even though it is a hereditary factor. What effect parentage has 
on the grain of older trees has not yet been determined experimentally. 

It is suggested that in forest practice seed be collected from 
straight cone parents growing in areas having a high percentage of 
straight-grained trees. In making thinnings spirally-grained trees 
should be removed because spiral grain is less objectionable in round 
poles than in lumber or dimension stock, and by so doing the number 
of spirally-grained trees for parent stock is decreased. 

ARTHUR KOEHLER 


Forests and Sea Power. The Timber Problem of the Royal Navy 1652- 
1862. By Robert Greenhalgh Albion, Ph.D., Asst. Prof. of History, 
Princeton University. Harvard University Press, 1926. Pp. 469. 
Awarded the David A. Wells prize for 1924-1925. 

The forester, urging the practice of forestry upon a reluctant 
nation, finds that he must prove the truth of one of his fundamental 
premises. If he once broach this premise, and cannot prove its truth, 
his argument loses point and his case is lost. This premise is: The 
nation needs to grow forests on a large scale because it needs vitally, 
in peace as well as in war, great quantities of wood of widely differ- 
ing characteristics and at reasonable prices. 

Many foresters, as well as lumbermen and others strive to prove 
the point. A large part of the statistical work in forest economics of 
the U. S. Forest Service is essentially a presentation of material to 
show industrial wood needs. 
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This is not exactly the thesis of Forests and Sea Power, but the 
book does point out, most forceably, the disadvantages of depending 
upon foreign sources for essential wood supplies. 

The British navy, for instance, was well-nigh totally destroyed 
by storms during the American Revolution. More men were lost in 
that war through storms than by American shot and shell. The 
vessels admittedly suffered severely through lack of sound masts and 
ship timbers—a lack brought on by reason of the Colonists of New 
England stopping the shipments of the great masts of white pine 
upon which the British depended. As a result of the unseaworthiness 
of the British fleets, the French were able to assist the Colonists al- 
most at will, which was, of course, of the greatest assistance to the 
Americans, 

Admiral Kessel, in 1778 in charge of one of His Majesty’s fleets 
against the French, was brought before a courts-martial and relieved 
of his command, because he retreated into the haven of Portsmouth, 
before a French fleet. His excuse was that he dared not risk an 
engagement because of the almost utter dearth on the home docks of 
good naval stores (especially of masts) to repair the certain damages 
of an encounter. He felt that if once the British were soundly 
trounced (the French did have a superior fleet), and were unable to 
repair damages, there would be no sea-forces at hand to prevent the 
French from blockading England and thus preventing the arrival of 
naval stores from foreign forests. Admiral Kessel’s argument was 
that the home supplies were so low that without recourse to foreign 
sources, old fleets could not be repaired, nor new ships built. He 
concluded, “My courage was never put to such a test as in that Re- 
treat, but my firm persuasion is that the country was saved by it.” 

On reading the book, one is irresistably reminded of the intense 
last minute scurrying by the British and American military officers, 
from 1915 to 1918, for walnut for gunstocks, and airplane propellers; 
cypress for ship decking; oak for artillery wheels; black locust for 
ship nails, etc. 

Professor Albion convincingly shows that the British (and 
French and other nations also, for that matter) in most critical periods 
of war, were often severely handicapped through lack of adequate 
wood supplies. The situation prevailed off and on from the time 
the British began building “ships of the line’ about 1650 to 1862 
when, in the battle of Hampton Roads, iron definitely replaced wood 
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as the better material for naval architecture. The chapter “Trafalgar 
and Dry Rot,” is a most interesting case at point. 

Yet during the two centuries and more, of periodic timber short- 
ages, recognized by all naval men as of utmost peril to the security of 
England’s position on the high seas, scarcely any effort was made to 
grow forests at home. A few spasmodic efforts were made, as by 
John Evelyn, but no continued, adequate attempt. It is interesting 
and important as evidence of a national psychology toward the matter 
of timber growing, that England would rather trust to the exigencies 
of foreign supplies, than to grow her own at home. The author re- 
marks that apparently British politicians could see no promise of 
votes in little trees. 

The book shows a search for, and an accumulation of, details 
uncommon in a work of this kind. It is very readable and the con- 
clusions are conservatively and I believe accurately drawn. In our 
opinion the author has done a good job, and the book is well worth 
study by students of forest economics. 

RUSSELL WATSON 


The Wood-Using Industries of Massachusetts, 1926. By J. B. Downs. 

Harvard Forest, Petersham, Massachusetts, 1928. Bulletin No. 12. 

Pp. 85, with numerous tables and graphs. 

This bulletin appears to be a very thorough survey of the wood- 
using industries of Massachusetts. “The information has been 
gathered, not by correspondence, but by personal visits to over 95 
per cent of the concerns engaged in wood work.” These industries 
consume annually 450,000,000 feet of lumber, imported into the state 
from every forest region of this country and representing about forty 
major species. Two thirds of the lumber consumed comes from 
New England, 16 per cent from the southern forests, and a little 
less than 8 per cent from the western forests, the western species 
being principally Douglas fir and the three western soft pines. East- 
ern white pine, as may be expected, furnishes most of the lumber— 
about 43 per cent of the total. Douglas fir and the western soft pines, 
combined, furnish a little less than 7 per cent. Most of the lumber, 
47 per cent, goes into boxes and crates. A heavy proportion of the 
remainder consists of industrial uses requiring hard wood. 

This bulletin follows a somewhat different style than most bulletins 
of a similar type of the past. It is somewhat more specific, shows a 
better insight into the problems of the wood-using industries, and the 
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information is more readily useful; at the same time it is notable for 
brevity. For every item of consumption there is a brief explanatory 
paragraph, a table giving the species used as well as their size and 
source, and a diagram presenting the data in simple graphs. The 
bulletin closes with a classified directory of the wood-using industries 


of Massachusetts. ‘arse Pee 


The Chemical Nature of the Middle Lamella. By William M. Harlow. 

Technical Publication, No. 21, The New York State College of Fores- 

try, Syracuse, N.Y. 11 pages. September, 1927. 

Botanists and Chemists do not agree as to the composition of 
the middle lamella of the cell walls of plants. Botanists believe that 
most of the lignin is in the tertiary layer, while chemists believe that a 
large part of the lignin lies in the middle lamella. Botanists believe 
that the middle lamella is pectic in nature, while the chemists believe 
it is quite devoid of pectin. It seems that each can prove his case, 
but each uses different methods of investigation. The botanist’s 
method of staining of cell walls is, however, subject to question, be 
cause there is doubt if the effect of the stain on the middle lamella is 
physical or chemical. Recently, Ritter of the Forest Products 
Laboratory showed that there is an absence of pectin in the middle 
lamella of secondary wood, and that it is composed primarily of 
lignin. Ritter’s conclusions re-opened the entire question of the chem- 
istry of the middle lamella. 

The above paper is the first of a series to be produced by the 
New York State College of Forestry upon this subject. This brief 
paper is merely a summary of the literature dealing with lignification 
and the discussion of some of the principal terms in common use. 
It is to be hoped that the College will be successful in carrying out 
its plans for further experiments which should help to bridge the gap 
between the botanical and chemical conceptions of lignification. Mr. 
Harlow’s paper is accompanied with a bibliography of eighteen 


numbers. 
EMANUEL FRITz 


The Effect of Site on the Structure and Growth of White Cedar, Thuya 
occidentalis L. By William M. Harlow. Ecology, Vol. VIII, No. 4, 
October, 1927. Pp. 453-470. 

Ecologists and wood technologists have for a long time been 
interested in determining the effect of site alone on the properties 
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of wood. Mr. Harlow’s studies were concerned with the possible 
effect of site upon fiber length and diameter, ray number and volume, 
specific gravity, and crushing strength parallel to the grain. His work 
in general corroborates the findings of earlier workers. 

The reviewer believes it would have been very desirable if the 
author had investigated the effect of a change of site, in situ, such as 
was obtained when certain boggy areas were drained in northern 
Minnesota, resulting in a marked accretion in diameter growth. Here 
the author would have had a splendid opportunity to study the effect 
of change in sites upon white cedar in a single tree, and would not 
have had to go to widely distant points for his material and thus 
introduce many other variables. The same tree could thus be studied 
under both physiologically xerophytic and mesophytic conditions. It 
would also be interesting to make a study of the change in structural 
characteristics in the case of a species like Douglas fir which produces 
a coarse-grained hard and strong material in its early years, and after 
several centuries produces a fine-grained soft material of apparently 
lower specific gravity. If specific gravity is a function of soil 
quality in some places, it would not seem to be the case for a species 
which is so long-lived as Douglas fir, for we find upon the same site, 
the same tree shows a marked change in the specific gravity from 
youth to old age. Apparently there are many factors that have not 
been given adequate consideration. Of course a long-lived tree may 
itself produce profound changes upon the site during its long lifetime. 

EMANUEL FRITZ 


NOTES 


Sort Erosion—A NaTIONAL MENACE 


By H. H. BENNETT 
Bureau of Chemistry and Soils *» 


INTRODUCTION 


Soil erosion affects the character of the earth more than all the other 
activities of nature and man combined. According to Dr. H. S. Washington of 
the Geophysical Laboratory, eight-tenths of the United States is underlain by 
sedimentary rocks. These are sometimes drilled into to depths of more than 
four thousand feet in search of oil. These beds are composed of water-deposited 
material, a large part of which represents erosional-débris, transported and 
deposited by streams. It has been estimated that in some places the Blue Ridge 
Mountains have been lowered thirty thousand feet by erosion, or from six to ten 
times their present height. 

As soon as the rocks decay, rainwater begins to pick up particles of the 
residual products and carry them away in the direction of the oceans. Smooth 
topography and vegetation come to the rescue of the material, and soil is formed. 
Nevertheless, there will always be erosion, so long as there are any slopes for 
water to run down. The effectiveness of the process will vary with a number 
of natural and artificial variants. Man is doing his part to accentuate the process 
quite efficiently. 

Soil erosion, as we shall make use of the term, just now, is that part of 
erosion which exceeds the normal erosion taking place under natural condi- 
tions of vegetative cover and ground equilibrium. The excess results from such 
disturbance of these natural conditions as the removal of trees, grass and 
shrubs, and the disturbance of the ground equilibrium, with cultivation, excava- 
tion, and so on. 

We shall discuss chiefly the erosion of running water. Wind erosion is 
very important in many localities. It operates somewhat after the manner of 
water erosion. The most effective agent for stopping it is vegetation and artificial 
structures erected in the path of the wind. These principles are also employed 
in combating water erosion. 


SoME Erosion FIcures 
Annual discharge to sea by rivers of the United States: 


DUES aclecheceaus a aren ee REO eer ee 513 million tons 
Dissolved matter -cteeeeee cee eee eee 270 million tons 


Silt to the Sea 
Annual discharge to the sea by the Mississippi: 
PSS ees a er Sr nN A oe cote ree 418 million tons 
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Source of Figures 


Estimate of wastage based on: 


500 million tons annual discharge of silt. 
Plus 1,000 million tons (one billion) annually deposited while in transit. 
Total 1,500 million tons (minimum estimate of amount annually washed out 
of fields, abandoned fields and pastures). 


PLrant Foop WASTED 


The amount of plant-food contained in this erosional-débris on the basis 
of chemical analysis of 389 samples of surface soils collected from the entire 
country, as represented by percentages of the principal nutritive constituents, is 
as follows: 


1.55% potash 

15% phosphoric acid 
10% nitrogen 

1.56% lime (CaO) 
84% magnesia (MgO) 


Total—4.20% 


In pounds of plant-food this amounts to approximately 126,000,000,000 (126 
billion) pounds. 

This. exceeds the annual net loss of plant food removed in crops 
(5,900,000,000 pounds, according to National Industrial Conference Board) by 
something in excess of twenty-one times. 


VALUE OF PLANT Foop WaASTED 


Value of P.O,, K,O and N in 1,500,000,000 tons of soil material on the 
basis of the above analysis and the prices of these constituents in the cheapest 
fertilizer carriers as quoted in early December, 1927: 


P.O, in superphosphat at $8.50 per ton, with 16 units of P.O;, or $53 
per ton for phosphoric acid; NH, in amonia sulphate at $48 per ton, with 
25 units of NH,, or $192 per ton for ammonia; K;2O in potassium chloride at 
$34.80 per ton, with 50 units of K.O, or $69 per ton for potash. 

1,500,000,000 tons of soil with .15% P.O; = 2,250,000 tons of P.O,. 

2,250,000 tons of P.O, at $53 = $119,250,000. 

1,500,000,000 tons of soil with .10% N = 1,500,000 tons of N. 

1,500,000 tons of N = 1,821,493 tons of NH, (N = 14/17 NH). 
1,821,493 tons of NH, at $192 = $340,726,656. 


1,500,000,000 tons of soil with 1.55% K2O = 23,250,000 tons of K,O. 
23,250,000 tons of K.O at $69 = $1,604,250,000. 
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ToraL VALUE OF WASTAGE 


$ 119,250,000 P.O, 
349,720,656 NHs 
1,604,250,000 K,O 


$2,073,226,656 


This calculation does not include the lime, magnesia, sulphur, etc., carried 
away; nor does it put any value upon the non-plant food constituents of the 
soil or the favorable physical condition of the soil. 


Pirant Foop Lost sy Erosion Not RESTORABLE 


Crops taken out of the soil plant food that can be restored; erosion takes 
not only the plant food, but the soil along with it, and this cannot be restored. 


SoMrE MEASURED RESULTS OF EROSIONAL WASTAGE 


At the Missouri Experiment Station on a 3.7% slope of Putnam silt loam 

41.2 tons of soil material was washed off per acre per year, on land plowed 
4 inches (average of 6 years) ; 

0.3 ton of soil material was washed off per acre per year, from blue grass 
sod on the same soil and slope. 


Missouri Station 


Grass held back 137 times as much soil as bare ground. 

This rate of erosion equals the removal of a 7-inch soil layer in 24 years 
from bare ground and in 3,547 years from sod. 

Grass retained 88% of the rainfall (36 inches per annum); while bare 
ground retained 68.7%. 


Spur Station 

At the Spur Station in subhumid West Texas on a 2% slope of Abilene 
clay loam: 

42 tons of soil-matter were lost by erosion per acre per year (27 inches 
of rainfall) from bare ground. 

Grass (buffalo) retained 82% of the rainfall and cotton retained 55%. 


North Carolina Station 


In the Piedmont of North Carolina on a 9% slope of Cecil sandy clay 
loam, 25 tons of soil-matter were removed per acre per year by 35.6 inches 
of rain, from uncultivated ground; and .06 ton was removed from grass (Ber- 
muda). 

Grass retained 98.5% of the rainfall. 

Cotton retained 74.4% of the rainfall. 

Bare ground retained 64.5% of the rainfall. 

Grass held back 415 times as much soil as was conserved on untilled 
ground and 213 times as much as cotton. 
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Some EXAMPLES oF EROSION 
Fairfield County 
90,000 acres of formerly cultivated land destroyed by erosion in Fairfield 
County, South Carolina. 
60,000 acres formerly cultivated land destroyed in Stuart County, Georgia. 


Loessial Region, Texas 


10, 20 and 30 thousand acres in some of the counties of the Brown Loam 
Belt of the Uplands adjacent to the Mississippi River. 

In Rockwell County, Texas, a considerable part of the former rich black 
waxy soil, one of the best upland cotton soils of the world, had to be mapped 
as an eroded phase of the type, iie., land very severely damaged by rainwash. 
This severely impoverished area amounted to 13.5% of the area of the entire 
county. 


Erosion Not RESTRICTED TO THE SOUTH 


Last fall (1927) in northeastern Kansas on the rich upland soils of the 
region, the Knox and Marshall silt loam types, which are among the world’s 
best wheat and corn soils, many fields were seen from which, according to 
estimate, more than 40 tons per acre of surface-soil material had been washed 
out of fall sown wheat and alfalfa fields by a single rainy period, and with 
this went most of the seedling plants. 


Kansas, Missouri, Nebraska, and Iowa 

At the foot of two converging slopes a stack of wheat straw had caught 
part of the soil washed from these slopes, and this amounted to 430 tons. 
This was the only instance of any attempt to interpose an obstruction between 
eroding soil and transportation of the material to the rivers observed in several 
Missouri and Kansas counties in this general region. 

In one upland valley where from 12 to 24 inches of dark, rich mellow 
silt loam was found in a forested area, the adjacent cleared lands had lost 
from 10 to 30 inches of material, part of the clay subsoil having been scoured 
off in numerous places. In some places bed-rock that formerly was about 
4 feet beneath the surface, was exposed. And all this on the same slope and soil 
as that occupied by the forested area. 

In the northern part of Doniphan County, where a farmer had constructed 
an 8-foot dyke in the Missouri River bottoms to catch eroded material coming 
out of the nearby uplands in order to protect his rich corn fields and his 
roadways, a 40-acre field was leveled up to the top of the dyke within Io years. 
The rate of deposition here was 1,200 tons per acre per year, and not all the 
material swept out of the uplands was caught. 

Near Lookout Mountain in northeastern Kansas, an apple orchard was seen 
where the trunks of the trees had been buried 5 feet by wash from adjacent 
uplands, and in the same valley a deep gully was encroaching upon the orchard 
at the minimum rate of 150 feet per year. This gully was the kind that cannot 
be stopped easily. It was 75 feet deep, 300 feet wide in places, and nearly a 
mile long. 
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This sort of thing is going on in many counties along the Missouri River, 
in Missouri, Kansas, Nebraska and Iowa, and nothing is being done to stop 
it, but considerable to accentuate it, such as crop rows run up-and-down slopes, 
and furrows plowed downfield in the spring to remove water in corn middles. 
Even in the flatter areas far back from the river, where the farmers have not 
thought they have had any erosion, damaging landwash is, nevertheless, going 
on, and spots of severely impoverished land are beginning to appear in many 
fields. Ny 

In THE Drier REGIONS 

It might be reasonable to suppose that in the regions of light precipitation, 

erosion would be inconsequential. Such is not the case at all. 


In the southwestern part of the United States one rainy period recently 
washed out of an area of burned-over hill land enough material of comparative 
unproductive quality to cause great damage to a valuable orange grove by depo- 
sition in the grove. Part of the material had to be hauled out of the grove 
and another part had to be raked back from the base of the trees. It was 
estimated this cost amounted to $100,000, or as much as $1,200 per acre. The 
owners think they cannot stand the expense of another disaster of this kind. 


Reservoir filled in Orange County, California, in 1926. 
Fruit trees planted on terraces. 


Southern Pacific Railroad protected by A-shaped dykes west of Colorado 
River. 


In southern Texas (Trans-Pecos country) and central New Mexico many 
places were found last year (1927) where rich valley grazing lands had been 
completely destroyed or severely damaged by erosion having its beginning in 
places where the vegetation had been removed and the ground equilibrium dis- 
turbed, such as cattle trails and bedding grounds, roadways, prairie-dog towns and 
diversion ditches. In some of the valleys no productive soil was left, only com- 
plete desolation. 


About ten million acres of formerly cultivated upland in this country have 
been essentially destroyed permanently by erosion, and an additional three million 
acres of rich stream alluvium has been severely damaged or ruined by overwash 
of more or less inert sand and gravel, and by increasing swampiness resulting 
from clogged stream channels and consequent increased overflows. 


Damage by Overwash 


In one stream bottom under observation in southwestern United States, 
20 feet of soil wash accumulated within a period of 15 years, rendering the 
bottom useless for crops. 


Under certain conditions, not very well understood, floods rip out deep 
sheets of alluvium in places down to the gravel substratum. In Concordia 
Parish, Louisiana, this phase of erosion has done much damage to Mississippi 
Delta lands. Here the gorging was done in parallel strips, with high, little 
eroded strips between, somewhat on the order of crop rows. 


NOTES 525 


Sheet Erosion 


But this is not the bad feature of erosion. It is the less spectacular, 
slower type, known as sheet erosion, that is doing the greater damage. This 
the farmer rarely suspects as the chief cause of his impoverished fields. He 
has been taught to think in terms of plant-food removed by crops and not of 
soil removed by erosion. 

Sheet erosion operates more or less equally at all points, so that its effects 
are not so readily observable as gully erosion. Accordingly, its damaging effect 
is frequently not noticed until clay spots, inert subsoil and even rock, begins to 
appear on the fields. 


When the Topsoil is Gone 

When the topsoil is gone with its supply of humus and active plant material, 
we have in its place material which is usually heavier and always less productive, 
material which absorbs less rainfall than the mellow topsoil, now gone, and 
loses what is absorbed, more rapidly in dry seasons. The exposed subsoil, 
which must now be treated as the soil, is usually more difficult to till, it gen- 
erally requires fertilizer or manure, or vegetable matter turned under, or more 
legumes in the rotations, and often lime must be applied to correct the acidity, 
or other unfavorable soil conditions. And, what amounts to a very bad feature 
of the situation, is that this material washes much faster than the wasted virgin 
soil. 

So, we really stand upon the threshold of vast erosional losses to our ag- 
ricultural lands, unless we proceed to do something more about this problem 
than we have done in the past. Not only is the downward extension of the 
process increased, but its areal enlargement will never cease, so long as we strip 
the lands of timber, burn them over along with other areas, at the rate of 
80,000 fires annually, and so long as we cultivate steep slopes without making 
any effort to check the wastage of flow-off water whose capacity for transporting 
soil material increases as the 6th power of the velocity. 


On the Threshold of Erosion 

Many fields in the Old Cotton Belt require from 400 to 600 pounds of 
fertilizer per acre to produce as much cotton as was obtained from the same 
area before the soil was impaired by erosion, with a sack and a quarter per acre, 
i.e., 250 pounds. Similar impairment has taken place over many millions of acres 
from the Atiantic to the Pacific, and from the Gulf to the Canadian border 
states. The degree of impairment varies, of course. This point will be taken 
up later. 

We need to extend well formulated programs of hillside terracing over 
vast areas where the farmers seemingly never heard of this invaluable instru- 
ment of soil conservation. We need erosion experiment stations to study the 
fundamentals of the problem, rates of soil erosion, effects of terraces of dif- 
ferent types in preventing erosion on soils of different character and varying 
slope; and to teach county agents and hosts of farmers how to terrace land. 
We need to point out certain areas which, because of excessive slope, shallow 
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depth to bed-rock, or high susceptibility to washing should be used only for 
grass and trees. 
RELATION TO FLoops 


The products of erosion sweeping into the rivers do not diminish their 
volume. Sua 
Below are given the results of some measurements relating to the Missis- 


sippi and its tributaries, and some other streams. 3) 
> 


Solids parts per million 


In Tons of solids 
Dissolved suspension | per sq. mile 
Mississippi Basin 

Mississippi at Minneapolis, Minn.. 200 7.9 O73 
CaO urnesy; Mies e pe eee 203 119 63 
. “ Jefferson Barrack, Mo.. 206 964 250 
= eS Menard-lllipen ners ere 269 634 164 
& “ Memphis, Tenn........ 202 519 279 
- “ mouth Ree eat Beye tte nee Son 
Missouri “ Florence, Nebraska.... 454 2,059 312 
. Miancasi@lty-serene noe 426 2,032 286 
eS “ West Alton, Mo........ 294 1,138 176 
Ohio ca Cincinnati eee 120 230 363 
g Seleowsyvillenhovenace eras 150 350 Sia 
Tennessee “ Gilbertville, Ky........ 101 127 200 
Arkansas “ Arkansas City, Kans... 1,284 1,736 id 
¢ “Little RockpArk.. 3... . 630 748 145 
Red Se Shreveport, dcasasae ae 561 870 244 

North Atlantic Region 

Kennebec “ Waterville, Me.. 48 4 ied 

Housatonic “ Gaylordsville, Conn.. nO 4 Easels) 
Hudson EA banryalNee veces 107 aly 30 
Susquehanna at Williamsport, Pa..... 74 18 30 
Potomac at Great Falls, Md. 115 85 94 

South Atlantic Region 
Roanoke at South Boston, Va...... 71 264 348 
Cape Fear, Wilmington, N.C........ 57 DH aS 
Peedee ats Peedee (Ni Cs. a2... 69 94 154 
Santee Camden: (S.(Cx seas 73 214 303 
Western Gulf 
Colorado at Austin, Texas.......:. 321 351 26 
Rio Grande “ El Paso, exashypetecteee 700 14,140 418 
Western 
Goloradomat: YumarvAriz.-. ene: 710 §,354 387 
Sacramento “ Sacramento, Calif...... 121 60 86 
Laurentian Basin 

St. Lawrence at Ogdensburg, N. Y..... 134 Trace 0.9 


Below the Missouri River: Western Streams Carry More Silt; Much Less 
Sit in North Atlantic Region. 


These figures indicate that erosion varies with the soil, vegetation, etc., 
being heaviest in the dry regions of the West and in the loessial regions. 


NOTES 527 


INADEQUACY OF MEASUREMENTS 
Measured Silt from Top 


The measurements of river silt for many of the rivers, including the 
Mississippi, were made of samples of water taken not deeper than two feet be- 
low the surface. It is reasonable to assume that there is some increase in the 
turbidity, with increasing depth, especially as the bottom is approached; but in 
the absence of the data, all that can be said is that for this reason, alone, the 
estimates given are too small. 


Drag or Bottom Material 


These silt measurements also leave out of consideration the material swept 
along the bottom. It is known that huge amounts of water, gravel, sand and 
coarse silt are swept along the beds of rivers in flood. The material often takes 
the form of waves, with a large gradual upstream slope and a sharp, short 
downstream slope, like sand dunes moving ahead of the wind. Thomas and 
Watt state that such sand waves have been measured in the Mississippi River, 
while in flood, with a height of 20 feet and advancing at the rate of 82 feet 
a day. 

Here is another reason for believing the estimates given are low. 


Dissolved Matter Not Included 


And still another reason is that we do not know what part of the dissolved 
matter comes from spring and seepage and what part from erosional débris. 
Again, it seems reasonable to assume that by far the greater part has its origin 
in the latter class of material. 


Only Small Part of Eroded Matter Enters Sea 

The greatest error made in estimating the work of erosion on the basis of 
river silt comes from the fact that vastly more material is washed out of fields 
and pastures and deposited over lower slopes and flats and upon the flood plain 
upstream and in their channels than is carried into tidewater. In my estimates 
I have used to represent the amount of this material en route to the sea, the 
small assumed value of twice the estimated amount of silt yearly entering the 
ocean. There are good reasons to believe that the actual quantity of material 
thus stranded along the drainage basins every year is a hundred times the 
amount that actually reaches the sea. 

Therefore, my estimates of erosional wastage are small. They are minimum 
estimates, probably ten times, or more than ten times, too small. 


GiIrRDLING Harpwoops To RELEASE YOUNG CONIFERS 
By H. L. CuurcHILL 


In recent years there has been so much talk and public propaganda de- 
crying the waste of forest products that at least a large proportion of the general 
public and possibly some foresters, have come to believe that we are using more 
forest products than we ought and that we should cut down our consumption to 
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something like the basis of various countries in Europe. This is advocating a 
negative policy and is treading upon very dangerous ground. 

We are a progressive people, we have always had an abundance of lumber 
and wood and we still have ample potential forest land to supply our needs 
for major and minor forest products, as well as for recreation and watershed 
protection. Without the practice of much forestry we might be able to get 
along if we cut our per capita consumption down to one fourth what it is today. 

To my mind, this would be criminal folly. What we must have is a positive 
policy. We must not cut down our uses to what the present forests are pro- 
ducing, but we must make the forests produce, by correct and scientific manage- 
ment, what we require from them. True it is, we must put our lands on a sus- 
tained yield basis, but the goal in view must be increasing the yield to meet the 
needs. 

A farmer who can grow five hundred bushels of potatoes per acre but who 
uses such poor seed and takes so little care of his crop that he gets only two 
hundred, is working against his own interests and the interests of the com- 
munity. He is not the best type of citizen. Lumber, pulpwood and other forest 
products are just as much a crop as potatoes and it is perhaps even more im- 
portant that we should grow the best kinds and get the largest possible yield 
per acre, or other unit of area. It is evident that the kind, quality and amount 
of annual or periodic growth is, in the long run, more important than the 
merchantable volume of mature stands at any stated time. A timber crop un- 
harvested, dies and rots on the ground. 

In some localities there is a very good opportunity to increase the an- 
nual growth by planting up abandoned farm land and heavily burned areas. In 
nearly all towns there is more or less land of this character. If this planting 
is done with the best species and the plantations are properly cared for and 
protected from fire, insect attacks and diseases, the growth will be of immense 
importance in supplementing that on existing forest areas. 

Most of us in the eastern section of New York will be obliged to depend 
largely upon the growth of natural stands for future supplies of lumber and 
pulpwood unless we wish to import from outside sources. This we cannot always 
do. 

Obviously, the logical thing for paper and pulp makers, is to grow the 
largest crop of good wood possible in the shortest possible time, where this can 
be done without too much increasing the final per cord cost at the time of 
harvesting the crop. 

Several years ago, Finch, Pruyn & Company became convinced that the 
next move along forestry lines was to get the holdings on a sustained yield 
basis. 

An extensive and intensive study of the rate of growth showed, as we 
already thought, that it was not sufficient to meet the demands but did not fall 
so very far short. There were two ways open for making up this deficiency : 
One, buying more land, and the other, improving the stand already owned. 
Both means are being used to a certain extent. 

As I stated last year, the best method for improving the young stands of 
spruce and balsam seemed to be the removal of poor hardwoods. Twenty-five 
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or thirty per cent of the entire holdings bear a mixed stand of beech, birch, 
maple, elm, etc., of such low grade that where they are located they will have 
no merchantable value for many years, at least. Probably not until the present 
crop would be dead and gone- Underneath these scattered trees, however, is 
a good stand of young conifers, well established and capable of making a high 
rate of growth if given a chance. Cutting and removing the hardwoods, ex- 
cept where merchantable, is too expensive and also opens up the stand too sud- 
denly so that much of the young growth is lost. 

Before expending too much money and time on this work we naturally 
wished to know what it would cost and get at least something of an idea of what 
it would mean in cost per cord of wood grown. Spending forty or fifty thousand 
dollars for improvements that must be carried thirty or thirty-five years before 
anything can be realized, seems like quite an item and it is, since at 6 per cent 
compound interest, it might amount to $250,000, by the time the crop will be 
ready to cut. However, taxes alone would probably amount to seven times as 
much, so that the relative cost does not seem so high. If we can materially 
increase the stand, or shorten by a few years the rotation, we will be getting 
supplies of wood at a lower cost and from fewer acres. If, for example, we 
have figured a rotation of 40 years for a cut-over stand, and by immediately | 
girdling the poor hardwoods and lopping down young birch, poplar and other 
species, we can cut the rotation to 35 years, this would mean a saving of over 
30 per cent in carrying charges, which would be several times the cost of all 
improvement work. 

During this winter and next we hope to cover at least ten thousand acres; 
the idea being to get at least five hundred thrifty conifers, per acre, growing 
rapidly at the earliest possible moment. If these are fairly well distributed over 
the area they will form a fully stocked stand when of fair pulp wood size. 
In most cases there are several times this number of young trees on the ground 
but the idea is to try and release a sufficient number of the best trees. We some- 
times find forty or fifty thousand spruce seedlings on an acre but this dwindles 
to a small number in the mature stand. 

We are doing all girdling in winter when the trees are frozen as the work 
can be done more cheaply and the results are better. We just chop once around 
the trees with a sharp axe, cutting through the outer layers of wood but not 
taking out any chip. The trees are more or less alive for two, some of them, 
three years, so that the shade is gradually removed and the young stand not 
damaged by sudden exposure. 

Starting with the summer of 1928, we are going to make careful measure- 
ments each year to determine just how much growth is taking place and how much 
the increase is over the growth on similar areas where this work has not been 
done. Professor S. N. Spring has offered to do this work on various areas 
each summer, using Cornell students, but the work to be done under his 
personal supervision. 

Most of the girdling.of old hardwoods will be done on the spruce flat 
and swamp types, but we have a considerable area in spruce slope where there is 
a stand of young white and grey birch, with a good amount of spruce under- 
neath. These birches we are lopping down to prevent them from damaging the 
young spruce. 
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Costs run $1.00 to $1.75 per acre, but we think the work is worth while 
and intend to know eventually what the increase in growth is and what the 
wood has cost per cord to grow, when we get ready to cut. 


PrivATE Forestry—WuatT Is IT? 
By GrorGE B. GORDON \. 


In the United States there is at the present writing a rather curious group 
of men—now rather large in number, as another June comes around, now ex- 
ceedingly small, as prosperity wanes in the lumber, paper pulp and allied forest 
industries. These men are curious, not to say unique, because they share in 
varying degrees the perhaps illusory idea that private capital can be attracted 
to what may be called sustained yield forestry. 

It is of the future of this group, in a world where a title covers a multitude 
of sins (or virtues) that I intend to speak. In point of fact, I am one of 
the group myself. For the present, I am without a title; but, let me add rather 
hastily, there is a great advantage in this admission. Nothing I say can be 
held against me by the Boss (most superiors, I have found, are most easily 
painted in sombre colors). Nothing I say can possibly lead him to inform me that 
I speak “against the interests of the Company,’ and thereupon make me a 
member of the one month’s pay in advance association. And, finally, if I ad- 
vance somewhat erroneous ideas, commit myself altogether too freely in strictly 
controversial matters, and generally make myself obnoxious, nothing which I 
say will really matter to those of us who retain a title and a place in the sun. 

I have but one question to ask, and, being first on the ground, I shall try 
to answer it myself: Is there such a thing as private forestry, and if so, 
what is it? 

It is a temptation to me to make my answer an unqualified no, without 
going further; but I once heard Dr. Schenk say a few words about forestry— 
and after all, unqualified is a very strong word. Certain private organizations 
have tried, and are trying to practice forestry. 

But to begin with, let me define the word as it will be referred to. Private 
forestry, for the sake of argument, is the business of managing privately owned 
timber lands for two main purposes: to secure the maximum income in 
dollars per year from those properties, and to secure this income in such a way 
as to insure a regular periodic income (increased period by period if possible) 
from the properties. There is a conflict here. To the forester, the word periodic 
is much more acceptable; to the directors of the corporation the word must be 
changed to annual—directly or indirectly. . 

There are lumber corporations which are practicing forestry. A few 
years ago I saw a clay model of a tract of several hundred thousand acres of 
timber land in Oregon. Every detail of topography was shown with a contour 
interval of something like one hundred feet. Types appeared in colors. It was 
planned when logging operations began to indicate the placing of each donkey 
setting by a pin. The entire work represented an outlay of upwards of one 
dollar per acre for the areas shown. For months, crews had run lines of levels 
through the roughest sort of mountain timber country to make the map from 
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which the model grew. There was one thing certain about this particular opera- 
tion: if these several hundred thousand acres were not to be placed under so- 
called permanent operation (sustained yield) this forestry work would never be 
paid for. If ever a forester (if it was a forester) designed a plan for forcing 
a corporation to practice sustained yield forestry, the originator of this plan 
for spending a hundred thousand dollars or more for maps put it over. 

A second illustration: A certain well known corporation in the South 
is practicing forestry. From what can be learned, complete working plans have 
been made for a considerable portion of the Company’s lands. The problem of 
fire control and protection has been dealt with. Hundreds of acres are being 
planted as fast as they can be cleared of the original pine timber. Certain 
cut over areas are to be classified as agricultural land, and those fit for that 
purpose, are to be sold for that use. Here again, are evidences of a large out- 
lay, designed to protect the future of sustained yield from forest lands. 

As the third case I have in mind, consider a corporation in the more 
densely populated East. Not a forest products producing organization, it has 
nevertheless invested in forest lands. It, too, will practice forestry. The 
forester here has more than the usual two masters to serve. He must produce 
an income first, to justify his department’s existence. He must not jeopardize 
the future of the property either as a timber producer, as to real estate values, 
or as a producer of water, which the Company must have to run its power 
plants. It is estimated that there is a certain amount of merchantable timber 
ready for the saw. And an outlay is made for estimates and mapping. A 
permanent mill is built—another outlay. Several hundred acres of abandoned 
fields are planted with seedlings—still more expense. A fish and game club 
is organized, and for it a large club house is maintained—still outlay, which 
in this case is hardly covered by dues for the first year or two. Lastly, the 
forester himself is paid a generous salary. To balance the ledger, is the 
amount derived from the sale of lumber from the mill; real estate can furnish 
only sporadic income as market conditions vary. The forester must produce 
lumber and produce it fast; and it might be added here, that the lumber 
market is even more irregular in this particular section than that for real 
estate. 

Bearing in mind the fact that the three operations considered only repre- 
sent one of a dozen combinations of the problems dealt with by the forester, 
let us consider certain fundamental differences in the conditions existing in 
the three sections of the country. 

There are, at first glance, great differences in favor of the western or 
southern operation. In both West and South are stands of virgin timber. To be 
sure, old growth presents its own particular problems when we speak of a forest 
in terms of sustained yield, but in the last analysis, virgin timber does represent 
a solid financial background for forestry operations. Timber is not as liquid 
an asset as other forms of capital, but it is definitely there when investment 
in a forest property is considered. The value of young second growth before 
it is established, on the other hand, too often requires the services of the ac- 
countant, not to mention the arguments of a Philadelphia lawyer. 

Perhaps the worse phase of the matter is the fact that eastern second growth, 
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when merchantable as lumber, must be sold in the open market in competition 
with superior grades of southern and western lumber produced under conditions 
of mass production and cheap labor not obtainable in the East. For at least 
a century it is hard to see any but one obvious conclusion—the eastern forester, 
in controlling the composition of his stands of second growth, must strive for 
the highest possible percentages of species such as the hardwoods, and possibly, 
white pine, which do not have to compete with either virgin timber or with fast- 
growing second growth southern yellow pine. Species producing pulpwood, and 
such local products as mine timbers, are of course to be considered in the 
favored class. 

The fact that the eastern forester has to deal with second growth as his 
starting point means, too, that he has to play quite a different role from that 
of his western or southern brother. Whether it be to his ultimate advantage 
or disadvantage, he has certain definite troubles distinctly his own. In West and 
South, the forester must deal extensively with land by the hundred thousand 
acres—in the East he is often called upon to deal intensively with forest holdings 
measured in tens of thousand acre blocks, or even less. 

This fact resolves itself into the corollary that the eastern forester must 
often not only deal with his forest acres, but also with the market for the 
products of those acres. This is bad enough, but the camel’s back is often 
broken when he must needs become a real estate agent, a game protector, an 
entertainer for curious directors, and the recipient of whatever odd jobs no one 
else has time or inclination to handle. 

Finally, the private forester, East, West or South, has three closely inter- 
related factors to deal with, the combination of which is often the reason for 
the quick retreat of capital to a fortified position. 

Stumpage values are higher in the East than in other sections of the country. 
Good second growth is often worth more here than the finest sort of virgin 
timber in the West or South. Most of the successful arguments for eastern 
private forestry are based on this fact. 

However, land, or real estate, values always tend to overcome this ad- 
vantage. For example, in the case of the power company discussed earlier, 
the value of their lands for real estate purposes was so high that the possible re- 
turn from timber produced was rendered insignificant. Western or southern 
forest land, on the other hand, unless it be located on good roads, contain mineral . 
or oil values, or be of agricultural value, is generally “thrown in” with the timber. 

Lastly, comes the nightmare called taxes, based on stumpage and real 
estate values, and any other possible excuses for an increase. Timberlands in 
the West or South are valued primarily as such, where mineral values do not oc- 
cur. Timberlands near settled parts of the East are too often valued on a basis 
of their potential (often speculative) value as real estate. With more State, 
county, and township improvements, come also higher assessments. Much forest 
land in the eastern states is thus so heavily taxed in comparison with its value 
as a timber producer that forestry is out of the question. Unless the owner 
of such land can sell it immediately to the “hunting clubs,” he has a white ele- 
phant on his hands. 

There will come a time when the Captain of Industry who employs a 
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forester, will know what to expect of his servant. Right now, the forester has 
as well understood a place in the scheme of things as an aviator in the Spanish- 
American War. But too often it has been said or implied that the state forester, 
the extension forester, the Forest Service, or someone else, is responsible for the 
dilemma in which the private forester finds himself. We alone are responsible 
for our own salvation’s being delayed—we alone. 

One thing is certain—the private forester is known throughout industrial 
circles as a man who spends money. To justify his very existence, he must 
eventually become (certainly where any sort of intensive forestry is practiced) 
primarily a forest engineer. He must know the business of producing a par- 
ticular kind of forest product, be it saw logs, pulpwood, mine timber, saleable 
cut over land, camp site, or fire wood. He must direct the business of producing 
these things, either in person, or by bringing the right pressure to bear on the 
proper executive at the proper time. He must never be satisfied with his salary 
and title, sitting all the while at the foot of the table where plans for producing 
income are discussed. 

Finally, he must from the beginning forget the idea that he is an educated 
man. It is a purely relative term; and it can be said of education even more than 
of religion, that there is more of the real thing to be obtained outside the sacred 
portals than within them. 

And now I can hear Dr. Schenck: “Two cents for silviculture—” followed 
by a vast and penetrating silence. It was blasphemy—it was outrageous—but 
maybe the good Doctor was right. 


INDUSTRIAL ForEStTRY—A MISNOMER 
By Witit1aAM James O’NEIL 


“Industrial Forestry,’ as a term, while not new to the profession, is still 
rather recent in its adoption by the public. Today we hear a great deal about 
industrial forestry. The recent industrial forestry convention held by the 
Chamber of Commerce in the Congress Hotel at Chicago, and the more recnt 
meeting of the Society of American Foresters, at San Francisco, greatly stressed 
the term “Industrial Forestry.” 

Time flies, and in the past twenty years we have found that instead of 
attempting to sell the public and the timber holder on the mere term of “for- 
estry,” we are now endeavoring to sell them on the term “Industrial Forestry,” 
thus indicating that a practice of forestry is profitable to an industry. In retro- 
spect, we cannot help but feel that we have advanced. The profession, as a 
whole, finds itself more acceptable to the timber user, and with more prestige 
than the few enthusiasts of twenty years ago. However, as we look back, it 
is an optimistic man at least who feels that anything near the objective of twenty 
years ago has been achieved. Constructive criticism, at best, is generally an 
apologia. However, nothing is ever achieved unless the basic root of the trouble 
is found, and either cut away, or treated if it is possible to remedy it. 

The writer looks back over the past twenty years and feels that we have 
not, as a profession, achieved anything that we should have, nor does he feel 
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that at the present time the so-called enthusiasm for industrial forestry is founded 
on a desire solely of insuring continuous supply of timber. 

When the actual facts are considered, and the various cases investigated, the 
selfish motive is all too often found. 

Twenty years ago, and even as late as fifteen years ago, the professional 
forester, and at that time practically 90 per cent of the professional foresters 
were engaged in government work, looked askance upon any project of the com- 
mercial operator. Silviculture was stressed. It seemed to Be the most im- 
portant feature, and, as a result, most of the operators considered a forester 
entirely too theoretical and paid little or no attention to any of his admonitions, 
or his advice. Today we find the professional forester arguing mostly on 
the importance of an insured crop, and of proper management with an idea of 
utilizing waste land and making idle capital able to earn a fair return. Today 
the operator is paying more or less attention. 

Some of us, no doubt, feel that this interest has been aroused purely 
from a desire to practice forestry. It is the writer’s experience, and he has 
come to the conclusion, that as yet there has been no definite desire to practice 
forestry by any operator. It is purely a selfish motive which will cause them 
to take any heed to the teachings of forestry, or to employ skilled foresters 
in their holdings. 

It is necessary to cite examples in order to prove this. One of the large 
projects in the state of Wisconsin that is being handled on a forestry basis, 
that is, with selective cuttings, trees marked by foresters, is owned by the 
president of one of the large companies in northern Wisconsin. This project 
is being treated in a theoretical way, as well as practical, and is located on a 
lake. Along this lake is a beautiful stand of Norway and white pine and 
hardwood. The president of this company has his summer home there. He 
has personally told the writer that he did not care what it cost, if it would 
protect the home and keep the pine intact from an esthetic standpoint. The 
writer had asked him what he thought of the results as being obtained in this 
tract, as long as it was being practiced in a theoretical, forestry manner. 

Yet this same tract is being spoken of quite frequently by professional 
foresters, and in fact this journal has referred to it several times in the past 
two years as an example of one company that has decided to apply forestry 
methods to its holdings. 

One of the large operators in the state of Minnesota has, of late, been 
practicing forestry to a certain extent, but when we analyze the reason for 
their coming into what we like to call the “chosen circle,” it must be admitted 
that it is a selfish motive on their part, more than a desire to insure a future 
growth of timber. Just previous to the time that they employed a forester 
they were visited by a disastrous fire. Public consciousness had been awakened 
to the danger of forest fires, and the populous country had paid the liability 
that was incurred by companies that permitted their holdings to become a fire 
hazard and thus sweep over the entire countryside. 

In fact, a very large lawsuit was won on that basis, and the liability was 
afhxed against the government, which at that time was controlling the railroads. 
The result of the publicity of this fire and the fact that the lawsuit had been 
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won caused the public of that section of the country to decide that companies 
that allowed fires to get away from them were liable, 

And, as a result-of this publicity, and the feeling that liability which might 
be prohibitive would be found, in case of fires, foresters were employed to 
protect their holdings. Then, as their timber holdings were cut out, or prac- 
tically cut out, it became necessary for them to insure a future growth of 
timber. The timber that was remaining in that region was practically all either 
in national or state holdings. So, it was natural for these people to secure 
a forester, who, to some extent, would be conversant with the holdings of the 
State and Federal Service, with an idea that here would be obtained skilled 
service, in view of the conditions under which they were operating, that, 
also, due to the timber which it was necessary for them to cut at future times. 

It is also a noteworthy fact that the forester whom they employed had 
formerly been employed by the Federal government on one of the national 
forests. Whereas, before, he was very zealous to see that the Federal holdings 
were well taken care of and that everything pertaining to forestry was per- 
formed, now that he was employed elsewhere his viewpoint is entirely different, 
which, all of us must admit, is common to human nature. 

In other words, he sees the company’s viewpoint more, probably, than. he 
does of the government. Here again is the purely selfish motive for a company 
to practice forestry. The fire protection was very expensive to them, the damage 
suit would be filed against them and the rapid diminishing holdings of theirs 
required them to turn towards federal holdings. 

Another large corporation operating in Western states, which has employed 
a forester in the past four or five years, has found that the Federal taxes, 
and also the state taxes, on their holdings had become enormous. This timber 
which they owned was purchased for little or nothing, but the carrying charges 
today amount to something. It is a well-known fact that when proper education 
is given to the people they are prone to see the wisdom of a deduction in 
taxes on holdings such as timber, which cannot be marketed as can farm crops. 
It is quite pertinent to note that the employment of this forester by this com- 
pany did not take place until such a time as their taxes became such an enor- 
mous burden that it was necessary to go before the Board of Review and 
endeavor to get a new appraisal, which they had previously done, but, they felt, 
as evidenced by the fact that with a forester employed, they would be more 
able to put up a good defense—to the reason that they required a lowering of 
taxes if possible on their holdings. Then again, the fire protection of these 
areas became very important. It was very important that skilled help should 
be procured which could enable the proper fire-line to be built, and a systematic 
plan for fire protection and prevention be worked out. Here again is an occa- 
sion where a selfish motive caused a company to employ a forester, and not 
because of a desire to secure a future crop for future generations. 

There is another large corporation operating on the West Coast which 
of late has made a great extensive development of holdings. They have em- 
ployed a forester, and have had a great deal of publicity about it. 

They state that it is their desire to insure a future crop of trees so that 
these properties could be continually operating. However, again, as a close 
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analysis of the fact will uncover, you discover that this project has been built 
around a real estate development. In other words, a large area of land has 
been secured in the region where these people are operating, and they have built 
extensive improvements with an endeavor to sell this land for high-valued real 
estate, It is evident that if there is no insurace on the forest crop, other 
industries will not be prone to come in there and pay high prices for ‘land which 
in the course of a short time must be abandoned. Again. a selfish motive had 
entered into the employment of a forester. prs 

As one reads the proceedings of the Industrial Forestry convention, and 
also the American Society of Foresters, he is impressed by the fact that al- 
though we have made headway along the line of protection, and, to a certain 
extent, management, yet we have far failed from our goal in achieving a forest 
consciousness among the public and among the operators. The present trend 
of the foresters today is to conciliate and to arbitrate—in other words—to admit 
to the operators that he is doing a great deal toward the progress of forestry, 
and overlooking the fact that in his methods of logging, and in his methods of 
operating, he is destroying the future crop, because he is employing the wrong 
methods. 

It is true that conciliation and arbitration is far more apt to bring good 
results than by an out and out opposition. But we should, as foresters, refuse 
to admit that we feel that the corporations as a whole are endeavoring to follow 
a practical plan of reforestation. 

In the past few years there have been a great many articles written on the 
fact that when the South is cut out of its present stand of pine, the future 
supply of lumber must, of necessity, come from the West Coast, and, with 
that occurring, the prices of West Coast lumber will naturally increase, allowing 
the operators to operate at a profit and to bring in a fair return on their in- 
vestments, which, at present, they are not enjoying. The writer, perhaps, is 
an exception, but in his experiences, covering the past fifteen years, he does 
not see that this indication is justified. The South continues to produce a con- 
siderable amount of lumber. They are favored by a freight rate into the centers 
of the lumber-using districts. Labor is cheap in the South, and timber will 
grow practically as fast there as in the West. Fires are more easily controlled 
in the South. Topography is easier. Logging is naturally easier. Labor is 
cheaper, and manufacturing, as a result, is cheaper. The lumbermen of today, 
as a whole are the same as they were twenty years ago. They can deplore 
the condition of the market, they can deplore the low price they obtain for their 
product, and it is a known fact that there are a few of them operating under 
a profit, and, since the profit which a few do enjoy is coming more from the 
increased value of stumpage rather than the selling price of their products. 
Substitutes have made a big inroad in the consumption of lumber. Fifteen 
years ago, when the substitutes first started coming on the field, they had 
trained men as salesmen, and spent a great deal of money in laboratories, testing 
out their products, and sent forth their salesmen well equipped, knowing the 
physical and chemical characteristics of their product, and they put it before 
the public. 

In other words, if the public desired a certain product they made it. The 
lumberman has persistently, as a unit, refused to consider the public. Perhaps 
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this is a broad statement, but, in the business in which the writer is engaged, 
he has, from time to time, inquiries for stock which is not standard, and very 
few mills will consider getting out this stock. In other words, they do not seem 
to care for anything outside of their regular market. As a result, the sub- 
stitute people come in, and they take this market away from them, and will con- 
tinue to take it away until the lumbermen, as a whole, realize that what the 
public wants is what they should produce. The public is willing to pay for it, 
and must, of course, pay for it, but until the lumbermen realize that they must 
give the public what they are demanding, the substitutes will continue to encroach 
upon their holdings. 

The mills in the West Coast, as a whole, are more co-operative than the 
mills of the Lake States and of the Eastern regions. In other words, West 
Coast people are up against the problem of very expensive logging, of high 
taxes, and expensive milling, and a high prohibitive freight rate, and it is essen- 
tial for them, in order to move their product, to be co-operative in every way, 
and, as a result, they are very willing to get out most everything that it is possible 
from their stock. 

An argument has been raised that if the lumber holdings were consigned to a 
few big operations, it would be impossible to flood the market, and that a more 
standardized grade of lumber, and also a better standard of price could be main- 
tained. However, the writer doubts this. First of all, it is economically wrong. 
The small operator is as much entitled to have a fair return on his investment and 
to market his logs and his lumber as the man who owns millions of acres, and it is 
all too evident that the small operator cannot expect to go before the Board of 
Equalization and get a reduction in his taxes, such as can be done by the large 
companies, who employ skilled attorneys to look after their interests. The writer 
has attended, during the past fifteen years, a great many conventions of lumber- 
men, loggers, and salesmen, and he has heard, in the past, where the idea of cur- 
tailment has been brought up, and lumbermen, representing large companies, have 
testified that they would only get out a certain amount of timber, and a certain 
species, in order to bring production more equal to the demand, and to stabilize 
prices. He has noticed that all too often they have gone back from this convention 
and immediately began to get out a tremendous amount, more than usual, of this 
item which they were going to curtail, and, as a result, when the demand became 
greater than the supply, they were able to produce and ship a large quantity 
of the lumber which was then in the demand, which was working a hardship on 
the smaller operator, who was trying to play the game fair. 

The substitute people train their salesmen very carefully. They give them 
laboratory practice, so that when they go forth to quote a customer or to 
interview one, they are enabled by their training and experience to give him 
intelligent answers. The average lumber salesman knows his grade and his price 
and that is all. He does not know whether he should recommend dense growth 
Douglas fir, or whether No. 1 common grade, ordinary growth will do. In 
other words, he is out to get a sale regardless of what the conditions are, 
and as a result there are a great many sales made which turn out unsatisfactorily, 
and the people are gradually beginning to distrust lumber as a whole, and are 
looking towards substitutes. 
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The Southern Pine Lumber Association and the West Coast Bureau, in 
their extension work, are carrying out a very great work, and a work which 
is bound to bear fruit, and should be backed. The writer, in his business, every 
day runs up against the question where a certain grade of fir, for example, 
is being specified, and it may come from Montana, or Idaho, or Oregon or 
Washington, and if a man quotes them according to his quotation, he finds 
he is being under-quoted by others who are furnishing a pdor product and as a 
result the consumer is becoming disgusted because of the fact that he is unable 
to get what he specifies. This, of course, is not the fault of the large corpora- 
tions, but if they gave the consumer what he was after, the smaller fellow would 
have to line up with them.. 

As we review the past twenty years in forestry we find that the greatest 
drives have been in portection. Some years ago when the Dendroctonous beetle | 
infested the yellow pine regions around Klamath Falls, causing tremendous losses, 
the holding companies of that time became greatly interested in forestry. 

Valuable stumpage was being consumed by a beetle. The lumbermen knew 
not how to make a defense against this attack, and, as a result, they called in 
the skilled help of a forester. The local schools and the Forest Service ren- 
dered them valuable aid. This perhaps is the first step in which any forestry 
was considered by operating companies. The damage of fire is all too apparent, 
and the lumberman has been rapidly and readily supplying with the improve- 
ments of fire protection and also insect protection, and as their holdings became 
decreased and it was impossible to obtain future timber except from the 
holdings of the Forest Service, both State and Federal, and it became necessary 
for the large companies who operate for the intention of perpetuity of gaining 
skilled service and technical advice, and so they have endeavored to hire for- 
esters, but as far as really approaching or approximating the idea of practical 
forestry, I do not feel, and I think the facts speak for themselves, that there 
is any company today in the United States that is actually practicing forestry 
from a high motive of enabling a future supply of timber for the coming genera- 
tion. Of course, as long as they gradually come into our idea of what practical 
forestry is, we should have no complaint, but, on the other hand, we should not 
congratulate ourselves that at last the public, or the operator, has a forest con- 
sciousness, and is endeavoring to abide by the teachings of forestry, for the 
same is not true. 

Much of this must be the fault of the Society. No matter what we wish 
to stand before the public as, in regard to our ideals of forestry, and our per- 
sonal wishes for the future, for the coming generation candid facts must make 
us admit that our leadership has been poor. It is all right to blame it upon 
the schools which bring out the foresters, and which teach them, but never- 
theless we have not had the virile leadership and the aggressive leadership that 
other societies or basic professions have enjoyed. First of all, the average for- 
ester’s salary is such a pitiful amount that it will not attract young men who 
are ambitious, unless they have been left considerable money by their parents, 
and are not looking for a great stipend, as a marked success in life. 

This is one cause why the operators do not care to employ foresters 
and pay them anywhere what they should be paid; and the Federal Service 
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has been over-swamped by a source of supply and naturally will not pay them 
a high salary when it is not necessary. The writer believes that the foresters, 
perhaps, as a whole, are more self-sacrificing, and endowed and consumed with a 
love of calling, more than any other profession, because of the fact that they 
continue to strive on in such a poorly paid profession, one that is filled with 
hardship, and one which causes them to be absent from the social centers, 
and all of the finer things of life must be denied, at least in part. This proves 
that they certainly love their calling, or they would not continue in it. 

The ethics of forestry have often been held as one reason why foresters 
could not insist upon a great price for their services. Ethics are all right, 
and there should be a certain amount of ethics to every profession, but any 
ethics that subordinate the value of the services rendered are not correct. People 
are willing to pay for what the services are worth, and if the services are held 
at a low price, they will pay no more. The highly priced specialist is enabled 
to command great wages and great fees because the public thinks he is worth it. 

The American Society of Foresters has recently increased their dues a small 
amount, which will enable them to do a far more effective service than hereto- 
fore. Yet there has been considerable agitation against any increase in dues, 
proving that the members did not think themselves, and the services of the society 
were worth an increase. As a result, the average forester wage is a pitiful 
amount, to compare with any other profession. He spends four years in a school, 
and a good many years gaining practical experience, and he is away from any 
seats of learning, and any of the social centers, and has a harder course of in- 
terneship, if you wish to call it that, than anyone. And yet, in spite of all this, 
when he has completed his school, and his experience, and is out some ten 
years or even less, it is necessary for him to be employed at a very small 
salary. 

Twenty years ago it was not possible, nor was it advisable, for the American 
Society of Foresters to insist too strictly upon a forestry program for the average 
operator. They tried it out, with that intent, and, as a result, the average 
forester was forced to admit that his society was not very well conversant with 
the economic features of operating. 

Today the tendency of the Society is just the opposite. They are too prone 
to excuse the mistakes of operators, who, under a pretence of practicing forestry, 
are seeking the favor of the public, who has become forest-conscious in the past 
few years, and are willing to overlook many of the gross neglects of practical 
forestry being carried on by the large operators today. 


InyJuRY By RABBITS TO CONIFEROUS REPRODUCTION 
By C. W. Corson anp E. G. Curyney, University of Minnesota 


Many articles of a popular character have been written on the amount 
of injury done by rabbits, but very little actual data have been collected in this 
field. 

The injury caused by rabbits at the Cloquet Station, in Minnesota, was so 
severe in the winter of 1925-26, that it seemed to demand immediate study. A 
brief preliminary survey suggested a method of attacking the problem. 
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It seemed evident from general observation that the damage was greatest 
near the swamps and brushy places which are the natural habitat of the rabbit. 
The damage seemed also to vary directly with the amount of brush present. 

With these two points in mind, a number of plots, ten links square, were 
laid out in the following types: 

I. Cut-over or burned-over areas. No overstory. Scattered brush or 
none at all. Ground cover of sweet fern, wintergreen and low blueberry bushes. 

II. Overstory of mature jack pine. No brush. Ground cover of sweet 
fern, wintergreen and blueberries. 

III. Cut-over or burned-over areas with a stand of stall aspen, birch, and 
cherry, ten to fifteen feet high, coming in. Ground cover of sweet fern, winter- 
green and scattered hazel brush. 

IV. Overstory of mature Norway pine with an understory of birch, hard 
maple, hazel and willow. Ground cover of sweet fern and wintergreen. 

V. A very open stand of mature Norway and White pine with an under- 
story of occasional patches of birch and aspen. Ground cover, blueberries, winter- 
green, sweet fern and scattered patches of hazel brush. 

VI. Sphagnum swamp. An overstory of mature black spruce and tamarack; 
and understory composed of scattered clumps of small black spruce. Ground 
cover labrador tea. 

A number of plots were laid out in each of these types, some near the 
swamps and some at a considerable distance from them. The data collected 


TABLE I. 
RABBIT INJURY IN THE DIFFERENT TYPES BY SPECIES 


: No. Trees Terminal Lateral 

Species . Per Acre % Dead Injury % Injury % 
Ieebamarackas.. 100 gs) oe 100.0 100.0 
Sprucesee see 100 a gs 100.0 100.0 
Scotch sr =-. 100 100.0 100.0 
aCe parece 1,500 81.0 99.0 
White....... 1 an 50.0 100.0 
Norway 937 16.2 68.7 30.7 
ty Tamarack 100 ae 100.0 100.0 
BCI agen 1,020 7.0 88.0 100.0 
White. . Cee 150 2520 100.0 
Norway...... ASO |e a en | re ere 62.5 
Balsamo 100" | eS a eee 62.5 
III. Norway. ...- 850 nee 87.0 87.0 
IVs jacks ee 200 100.0 50.0 
White ae 400 sae SOU0.- See. eee 
Norway...... 1,500 ee 6.6 alae sere 
Balsam...) 9. 100 ee pecee on Pe ee 
V. White. . 750 S53: Sal. eee 
Norway...... 950 aaL| ST A oekl RSmeeacare 7.6 
VI. Tamarack... 1,000 a REA 100.0 100.0 


Black Spruce. . 100 
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from these plots have been summarized and presented in Table 1, in which 100 
per cent “terminal injury” means that all of the terminal buds were destroyed; 
while “1oo per cent lateral injury” means that at least one lateral bud on every 
tree was destroyed. In many cases all of the lateral buds were destroyed, but 
the number of laterals destroyed on each tree was not recorded. No injury 
by girdling or barking of the stems was noted in any of the plots. There was 
considerable damage done to the aspen and other hardwoods, but this paper deals 
with the coniferous reproduction only. 

For the more convenient comparison of the injury to the different species, 
the injury to each species in all types combined is shown in Table 2. 


TABLE 2. 
RABBIT INJURY BY SPECIES IN THE COMBINED TYPES 


: Terminal Lateral 
Species No. of Type Injury % Injury" Dead % 

amarack wanes vai) alg nas Wl 100.0 100.0 0.0 
Jack Pines... 26... IDV. 85.0 95.8 2.6 
White Spruce..... I 100.0 100.0 0.0 
Scotchybineé=-).... I 100.0 100.0 0.0 
Norway Pine Po ITV 

V 33.8 Pi? Sse) 
White Pine....... ESB 1A WY 25.0 17.9 0.0 
Black Spruce...... VI 00.0 00.0 0.0 
Balsam ct 1G BY 00.0 00.0 0.0 


Tamarack, white spruce and Scotch pine all show 100 per cent injury, both 
terminal and lateral. Jack pine is next, Norway next, then white pine; black 
spruce and balsam show no injury at all. Injury to the last two species has 
been observed, but it is negligible in amount and does not appear at all in 
these particular plots. 

Table 3 shows the preference of the rabbit for certain spieces even more 
clearly than it does the effect of distance from the swamp. Tamarack and 
Scotch pine are injured 100 per cent, no matter where they are located. Black 
spruce is uninjured even in the swamps. 

Jack pine shows a decrease in terminal injury farther from the swamp, 
but an increase in the lateral. Norway shows the same thing in the “more dis- 
tant” class, but a decided decrease in both terminal and lateral injury in the 
still more distant “highland class.” White pine shows a consistent decrease in 
both terminal and lateral injury as distance from the swamp increases. 

Several probable reasons might be given for the decrease. Since the natural 
home of the rabbits is in the swamps and brushy area, it is reasonable to expect 
that the depredations would be greatest in the vicinity of these swamps. 

Moreover, the more open forest of the highlands does not furnish nearly 
as much protection to the rabbits. There they are an easy prey to hawks, owls 
and wolves. 

In the course of the study, note was taken of the time of the injury. 
Such damage as occurred in the winter of 1925-26 is fortunately not of an- 
nual occurrence. According to tradition, supported to a certain extent by general 
observation, there is a disease, popularly known as the “seven year plague,” 
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which attacks the rabbits every six or seven years and greatly reduces their 
numbers. It is only when the rabbits are very numerous, in the years im- 
mediately preceding the epidemic, that very much damage is done. 

On several of the plots terminal bud damage inflicted four years before was 
noted. Practically none occurred in the following years till the winter of 
1925-20. 

It was also noted that most of the damage by rabbits occurred in the 
spring and late winter, after alternate freezing and thawing had formed a 
crust on the snow and thus made much of their other natural food unavailable. 
In Minnesota, this usually occurs in the latter part of March or the first of 
April, but may occur at almost any time during the winter. 

This is further borne out by the character of the injury. In places where 
the snow was deep and the trees four or more feet high, all of the laterals 
were chewed off clear back to the main stem from a point a foot and a half 
above the ground to four feet above the ground. The limbs on the first foot 
and a half were untouched. Similarly, trees only sixteen inches high escaped 
entirely while the terminals only were eaten out of all trees twenty-two inches 
high. 

Some damage is done at other times of the year, but it is negligible in 
comparison with that done in the late winter and spring. 


SUMMARY 


1. The eating of lateral and terminal buds by rabbits affects a large por- 
tion of the coniferous reproduction in the vicinity of the Cloquet Forest Ex- 
periment Station. 

2. The damage causes immediate death in comparatively few cases, but 
seriously interferes with growth, especially when the terminal bud is taken. 
Norway pine is the slowest to recover; tamarack is the quickest. 

3. The damage varies with the different species. The common species 
in the north woods are susceptible to damage in the following order, begin- 
ning with the most susceptible: tamarack, Scotch pine, white spruce, jack pine, 
Norway pine, white pine, black spruce and balsam. 

4. The greatest damage occurs near the swamps, which are the habitat of 
the rabbit. 

5. Most of the damage is done in the years immediately preceding “the 
plague,” when the rabbits are the most numerous. 

6. Most of the damage is done in the late winter and spring, between 
the time when the crust is formed on the snow and the final spring thaw. 

7. There is practically no barking of the stems of the trees. 

8. Damage by rabbits has ceased to be a joke and preventive measures 
deserve serious consideration. 
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Tur Errect oF OVERSTOCKING ON A FIFTEEN-YEAR-OLD STAND OF 
Norway PINE 


By T. ScHantz-HANSEN 


Cloquet Forest Experiment Station, Division of Forestry, University 
of Minnesota ‘iy 


Norway pine (Pinus resinosa) does not commonly suffer from overstocking 
in stands established through natural reproduction. When a combination of 
adequate seed supply and weather conditions occurs, overstocking sometimes re- 
sults to such an extent that it seriously retards the growth of the stand. Very 
little is known about the effect of overstocking on the growth of the stand. 
Kittredge* has shown that a density of 5,000 trees per acre at 17 years retards 
both height and diameter growth. In the stand described by him the diameters 
ranged from %4” to 4”, and averaged 1.8”, while the heights ranged from 5’ 
to 23 and averaged 13’. He states “the only record of red pine of distinctly 
inferior height growth to that on these thinning plots is in a plantation sixteen 
years old where the trees were left in transplant rows and had a density of 
over 15,000 to the acre and a mean annual height growth of o.5 feet.” A 
further study of retardation due to overstocking might show that an expendi- 
ture in thinning from which no return other than the increased rate of growth 
would be warranted. ; 

In the summer of 1927 a series of four one-tenth (1/10) acre thinning 
plots were established in a dense stand of fifteen-year-old Norway pine repro- 
duction on the Cloquet Forest Experiment Station. The stand arose following 
the clear cutting of an eighty-year-old stand of Norway pine during the good 
seed year of 1911. The brush was piled and burned as logging progressed. 
The even-age of the stand and its grouping indicates it resulted from seed pro- 
duced by the stand cut. In many instances the groups of seedlings had the 
outline of the crown after felling. The denser groups always resulted where 
a number of crowns had been felled towards each other. This fact was of 
course easily determined by observing the undercut on the stump. There is a 
slight mixture of jack pine in a portion of the stand thinned. It does not, 
however, exceed 10 per cent of the total number of trees and is of the same 
age as the Norway pine. Birch and popple reproduction also scattered through 
the stand. Neither of these species, however, was present in the thinning plots. 

A physical analysis of the soil shows it to be a loam with a mixture of 
sand. Its physical character and its water holding capacity puts it in the same 
class as the soils supporting stands of mature white pine on the station area. 


Table I, which follows, gives the number of trees per acre for the various 
plots as well as the average height. 


*Kittredge, J. “Thinning of Young Red Pine,” JourNAL oF Forestry, 
25 555-559, 1927. 
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TABLE 1. 
Norway Pine Jack Pine 
Plot Trees per Av. Ht. Trees per Av. Ht. Total trees 
No. acre Ft. acre Ft. per acre 
1 20,660 hats) 120 7.9 20,780 
2 14,670 4.1 350 9.2 15,020 
3 12,050 4.4 1.090 9.0 13,140 
4 18,430 3.5 1,750 8.9 20,180 


The average annual height increment varies from 0.23 foot to 0.29 foot. 
This is half the poorest increment recorded by Kittredge and one-fourth that 
recorded by Woolsey and Chapman.* According to the figures given by them, 
a stand of this age should have a height of 15 feet. The heights ranged 
from 1’ to 11.3’ in the stand. Ninety trees, one-inch and over in diameter, 
were measured. The diameters ranged from 1.0 inches to 1.9 inches. 

The character of the soil is such that it cannot be the cause for the 
slow growth. The most apparent cause is, of course, the very great over- 
crowding. There are very nearly six times as many trees per acre as would 
be found using a 4x4 spacing in planting. 

Table 1 shows the jack pine to be twice the height of the Norway pine. 
Jack pine develops more rapidly than Norway pine in the early years. Even 
in this case there is evidence of overcrowding. Sterret** gives the average 
height of jack pine in dense stands as 16 feet at 15 years. This is 7 to 8 
feet greater than the average for the jack pine found in these plots. 

The thinning was carried out on a basis of the spacing of the remaining 
trees rather than the removal of a definite percentage of the basal area or 
volume. Every effort was of course made to leave the best developed indi- 
viduals, even though it meant sacrificing the regularity of spacing. Only where 
absolutely necessary was any jack pine left. Table 2, which follows, gives the 
number per acres and average height of Norway pine left. 


TABLE 2, 
Plot No. Spacing No. See a%% AW, Ets 
1 4x4 2640 6.0 
Z 6 x6 1530 126 
3 8x8 880 6.7 
4 10 x 10 570 abil 


By means of the thinning, the height of the average Norway pine has 
been increased by from 2.2 feet to 3.5 feet. One or two growing seasons 
should be sufficient to show a considerable response to the removal of the sur- 
plus trees. A comprehensive study of the cost of thinning should be made 
when the rate of increase is determined. These two factors will solve the ques- 
tion of the economic practicability of early thinnings in Norway pine. 


* Woolsey, T. S., Jr. and H. H. Chapman. “Norway Pine in the Lake 


States,” U.S.D.A. Bull. 139, 1914. 
** Sterret, W. D. “Jack Pine,” U.S.D.A. Bull. 820, 1920. 
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ANALYSIS OF LABOR ON A STATE FOREST 


By. H. O..Coox, Chief Porester 
Massachusetts Department of Conservation 


The weekly payrolls used by the Department of Conservation covering labor 
on state forests, are divided for cost analysis purposes into eleven separate 
items. In order that the reader may understand clearly just what is meant by 
each item, I will name it and add some explanatory remarks. 

Roads and Fire Lines (Brushing). This item covers the ordinary clearing 
of trees and brush to construct roads, trails and fire lines and also includes 
the mowing of brush along roads already built. 

Roads and Fire Lines (Other Work). This item applies to the grading 
of forest roads and trails and includes such operations as bridge building and re- 
pairs, culverts, etc. 

Brush Disposal. This covers the time spent in piling and burning brush 
either the result of road clearing, thinning or logging operations. 

Buildings. This item covers all repairs on old buildings and the occasional 
construction of new ones. 

Thinning. This item includes all kinds of improvement cuttings where the 
product removed is of a size sufficient to make cordwood. Improvement cut- 
tings in smaller growth come under the head of an item labeled Release Cuttings 
and Weedings. 

Cordwood and Logging. This item applies to the work of taking out 
mature lumber or the operations in stands where improvement to the remaining 
growth is only an incidental factor. 

Planting is sufficiently described by the name of the item. 

Nursery. This item covers all operations from the transplanting of the 
seedlings, the weeding and final digging of the plants. Seedlings are not 
raised on the state forests, but are shipped from main nurseries and transplanted 
into beds in the forest nursery. 

Surveying (Boundary or Type). This work is not performed by the state 
forest crew but by a crew sent from headquarters. Some of the forest crew 
may be detailed, however, to act as axemen. In any case the entire surveying 
expense is charged to the particular forest. 

Miscellaneous. In spite of the opportunity for detailed division offered 
in the above ten headings a surprising amount of time goes in under this 
heading. It was with considerable interest and pleasure, therefore, that the 
writer received from W. R. McCulloch, supervisor of our October Mountain 
State Forest, a detailed analysis of the items included under the general heading 
of Miscellaneous. 

The October Mountain State Forest is the largest in Massachusetts, con- 
taining 15,000 acres. The supervisor has a crew of men averaging five throughout 
the year, four men during the fall and winter and seven during the spring and 
summer. It also contains more merchantable timber than any other state 
forest, in fact, as much as all our other state forests combined. This timber 
is made up chiefly of northern hardwoods, beech, maple, birch, ash and spruce. 


Fa 
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With these explanatory notes in mind the reader can follow the table, giving 
the number of days spent on all classes of work on this forest in 1927. 

I wish to add that owing to the disastrous flood of November 2 which 
washed out roads and bridges all over the forest, it was necessary for the 
crew to spend the entire month of November and part of December in road 
repair work and it is still far from completion. Hence the large percentage 
of time allotted to this work. If this flood had not occurred most of these 
two months would have been spent in logging work. 


Days Per cent 


of whole 
ROgd Se atime TeMIenNeSs e BTIshINgwes.,aciioy cus as ve onesie oes 117 7 
Noadsgand icine duines Others Works d.20co. . clea. hes Leet 32 
ES REIS LIM IDISHOSAL Mae tenes claiaees nents site eee eas Os Re ae 107 7 
13 GENO EN ONES Soe ae She Rady ne ee Oa en =n aR ac i ewe ee 4I 2 
TNSUUDETUENNE? * oan Gee ater one ie RN TIS ner PETS Sete ee ee ee a ee 25 1% 
RiGlCACOm © ALLIS we Meta ne cee a chan heer teehee Gait eerie 55 3% 
Cordwmoodsand Ore Iie tense lr. See tase chats oii § aba eee atinw 269 18 
PLATES. Retars6 avo.s/s\ctbie SE Pe A re Meee aa cet ne ake 137 8 
ISI UNESG: S725, Come oscil ote eater Sa ees a eS et a 43 2V, 
cS ITEM Cy tl OM ew ey: Taisen Mee rat flere ok = Lemcatcle eke apis Masts gh funds Seals (6) oO 
Miscellaneous 
EPAril ig) Pam SUID ILE Sito ge eee MUA oe clin yh ga osetia vad 32 2 
ARES ECEES RCE VERO, Gace csi tes Caco ae aT RE eee ee ee ean 16 I 
(CHa SEP ICe ey DART. ator sanen sere Rgi er ca teart nan Dee SEO re ani te eee ga 28 2 
TOUS EMEO NO CII Fae tenet. roar ne i sasit caer Oe aha eames a Mala oma 7 yy 
Gea cisio mbar Gan eee ter maces aera cc wlio eles Sool kobe 17 I 
MectingOiucialsrand eumber (Buyers css. eee tie 21 1% 
Rain A OMA SR. a acile «o's GR Te oa ns ia eee es ed 95 6 
Helclivd hme teen voaue, kek paces chee seal Lo sen Seas Pitts odie Seetale WSL Se Ciaeaenls 68 4 
1589 100 


The interesting feature of the above table is the diversity of the tasks 
which come to the lot of the supervisor and his crew on a state forest. Another 
feature is the comparatively small proportion of the time which can be bestowed 
on the actual work in the forest. Of the above operations the only ones which 
come under the head of forest management are thinning, release cutting, logging, 
planting and nursery work, and all together they consumed approximately one- 
third of the time of this crew. As has been stated before, there were abnormal 
conditions caused by the floods of November, but there always are likely to be 
abnormal conditions of one kind or another on state forests. The reader will 
note that not one hour was spent in fire fighting, a tribute to the low hazard 
on this forest and the surrounding ‘country. The crews on state forests in 
other sections of the state spent nearly one-half of their time during April fighting 
fires, not on their forests but in neighboring territory. 
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LATH FROM SLABS OR BOLTS? 
By EMANUEL FRITZ 


In the January, 1928, number of the Journar there appeared a brief note 
on page 132, under the title, “Is White Fir Good Lath Material?” In this 
note the writer apparently endeavors to create interest in the cutting of White 
Fir in the Southern Rockies, solely for lath. There are very few woods in this 
country that are not suited for lath and there is already a very large quantity 
of lath being made and sold from the slabs of the White Fir of California 
(Abies concolor). But the question should be rather: “Is it good economy to 
cut a forest for lath alone?” In the Lake states, since the war, a number of 
lath mills have arisen, organized to cut Balsam and White Spruce for lath 
purposes. This industry has already made such a dent into the young stands 
of these trees that from a reliable source, I learned that the so-called bolt lath 
producers of the Lake States, anticipate the necessity of going out of business. 

Lath is an ideal product to make from slabs and other suitable waste 
pieces. It provides an excellent outlet for these pieces which otherwise would 
have to go to the incinerator. A market for lath is, therefore, of profound 
importance to the man who operates a mill primarily for the production of 
lumber. Naturally, the conversion of slabs and other odd pieces into lath is 
a conservation measure, and it has an important bearing also upon the practice 
of forestry on private lands in that it influences the price of stumpage, if only 
to a slight degree. To suggest that lath industries be developed in forests not 
merchantable for saw logs, simply means that a forest of low value is cut at a 
necessarily unattractive financial advantage and that the percentage of waste 
going into the burner at the big saw mills is increased. There are too many 
“substitute” competitors of wood lath as it is, without having additional lath 
mills open tracts of timber solely for such use. “Bolt” lath, that is lath made 
from round bolts or short logs, is obviously not as good as lath made from 
slabs of large logs, furthermore, there is a tremendous loss in the conversion of 
bolts, because of knots and other defects. In the case of slabs and other 
suitable saw mill waste, however, such loss is diminished because this waste 
material is usually of the very highest quality and grade though too short or 
too narrow for commercial boards. I believe foresters should discourage the 
cutting of trees solely for lath and encourage the use of wood lath made from 
slabs. 


TONG enor 


SOCIETY AFFAIRS 


EXECUTIVE Councit Acts on Zon’s RESIGNATION 


March 8, 1928 
Dear Mr. Zon: 


The month since the receipt of your letter of February 2, announcing your 
desire to be relieved of the editorship of the JourNnaL, has not passed in un- 
certainty and inaction. We desire to obtain the advice of the Council and 
of the Editorial Board; for although we accepted at its face value your unequi- 
vocal declination to be further considered a candidate for the position, we 
could not entirely forego the thought of drafting you for the good of the pro- 
fession. 

We have therefore given the matter a great deal of thought and discus- 
sion and have been reluctantly forced to the conclusion that it would be unfair 
to urge upon you to carry longer the heavy burden which you have carried for 
so long as editor of the Journat. When it is considered that you have been 
uninterruptedly associated with the JourNaL and its predecessors since their very 
beginning in 1902 and that you have been editor of the Proceedings, the Quar- 
terly, and the JouRNAL in turn without a break since 1905, every member of the 
Society will agree that it is right and fair for you to pass the burden on to 
other shoulders. Now that the business affairs of the Society are being put 
on a more stable basis it will be possible to take over the business management 
of the JourNAL in the Secretary’s office, so that if a change in the editorship 
must be made, this is probably the most feasible time to make it. It is regret- 
table that you will not personally reap the benefit of this way of relieving the 
editor of a load of harassing business details. 

It is typically generous of you to wish to step aside and give a new editor 
the chance to manage the destinies of the JouRNAL, although we cannot agree 
with you that the Society has had enough of you. There was never any possi- 
bility that under your editorship the JournaL would get into a rut or fail to 
give a fresh and courageous leadership in forestry. On the contrary, you are 
relinquishing the editorship at the height of your leadership. In fairness to you, 
the Society must and will make the best of it. 

In view of these considerations, the Council, at a meeting in Washington 
on March 5, with the greatest reluctance voted to accept your resignation im- 
mediately after the issuance of the May number of the Journat. The Council 
further instructed me to send to you the enclosed expression of the grateful 
appreciation of the Society for your distinguished services to the JOURNAL. 
This I do, realizing full well that words cannot adequately express the debt 
which the Society owes you or the appreciation of the membership for work 
so ably and loyally done. 

Very sincerely yours, 
O. M. Butter, President 
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RESOLUTION ADOPTED BY THE EXECUTIVE COUNCIL 


At a meeting of the Council held in Washington on March 5, 1928, it was 
voted to accept with regret the resignation of Raphael Zon as Editor-in-Chief 
of the JournaL or Forestry, effective after the issuance of the May number. 
It was further voted to place on record an expression of the Society’s grateful 
recognition of Zon’s great services to the JourNaL, to the Society, and to the 
cause of forestry at large through more than a quarter“ century’s continuous 
association—twenty-three years as Editor-in-Chief—with the JournaL and its 
predecessors, the Proceedings of the Society of American Foresters and the 
Forestry Quarterly. During this period Zon built up each of these periodicals in 
turn as the principal medium not only for recording the technical advances of 
American forestry and the progress of the profession but for focusing atten- 
tion on the larger social and humanitarian implications of the forestry movement. 

As Editor, Zon has always stood for good workmanship and technical ex- 
cellence in the standards of the JournaL. Even more he has contributed immeasur- 
ably to stimulating the best thought of the profession. Men might disagree with 
him as Editor but they could not ignore the pervasive and energizing quality of 
his. editorial leadership. Through the agency of the JourNnat, Zon has largely 
enriched the intellectual and moral quality of the American forestry movement. 

The task of Zon’s successor will not be an easy one, but he will have the 
advantage of a plain trail through what was once a wilderness. This editorial 
trail is blazed with the high technical standards and the broad intellectual and 
human sympathies of Raphael Zon. It is a stimulating trail to follow; and none 
can follow it without paying tribute to the pioneer who for twenty-five years, 
often single-handed and most of the time under severe handicaps, led the way. 


S. B. DETWILER RETIRES AS TREASURER 


At a meeting of the Council held in Washington, D.C., on March 5, 1928, 
it was voted to accept, with regret, the resignation of Mr. S. B. Detwiler as 
treasurer of the Society and it was further voted that the Council, on behalf of 
the Society, extend to Mr. Detwiler an expression of its grateful appreciation for 
his faithful and constructive service in carrying the burden of the treasurership, 
as well as for his valuable counsel and help in all phases of the Society’s work. 
In his disinterested and self-sacrificing work, Mr. Detwiler has set a high 
mark of devotion to duty in lifting the Society to a higher level of achievement. 


IMPROVED REPRESENTATION FOR THE WEST AND THE PROPORTIONAL 
SYSTEM OF ELECTIONS 


By Louis S. Murpry 


The renewed demands of the West, at the recent annual meeting at San 
Francisco, for better representation and a more general participation in Society 
affairs calls for the earnest consideration of all members. Coincidentally, the 
practically complete breakdown of the present election machinery at the last 
annual election gives concrete emphasis to those demands. While every member 
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should be in full sympathy with the move for a change, many will feel that the 
concrete proposal made at that meeting is not the best one. 


It was proposed that the constitution and by-laws be amended to 

“provide for the attendance at the annual meeting of accredited dele- 
gates from each section and the election of members of the Executive 
Council either at that time or in such a way as will give representation 
on the Council to each section by a member elected by the section.” 


That proposal will doubtless give representation to the West, but will it 
not be as unfair to the East as the present situation is to the West? With one 
delegate per section, the large Eastern sections would be at a distinct disad- 
vantage. On the other hand, if the delegates were increased, so as to give the 
large sections their fair proportion of representation on the Council with the 
smaller sections, the Council would become unwieldy. This would lead in- 
evitably to the organization of a small executive committee within the council, 
which would actually do the work of the council while the council, in annual 
meeting assembled, would degenerate into a mere debating congress, like the 
U. S. Congress. Moreover, as the membership increased, the number of 
delegates would increase, just as in Congress, because the smaller sections 
would doubtless insist on their minimum representation and the larger ones 
on their greater proportional representation. Then, too, consider the added 
cost to the Society or to the Sections of assembling this congress of delegated 
council members each year or biennium and of sending to each member, by mail 
or express, the volume of material that from time to time requires to be acted 
upon individually by each member of the council. Here, again, a small executive 
committee would be almost indispensable if the affairs of the Society were to 
be promptly and properly handled. 

What assurance is there that an executive committee of say 5 members, 
elected by the council delegates of the different sections, would accomplish the 
improved representation in the conduct of Society affairs which the recent 
San Francisco proposal aims to attain? There would seem to be no reasonable 
assurance whatever. ; 

Those who understand the workings of the Hare System of Proportion 
Representation, on the other hand, felt certain, several years ago, that by its use, 
a council of from 7 to 11 members, could be directly elected by the member- 
ship at large, which would be representative in the fullest sense of the word, 
meeting every requirement of the situation in the most direct and simple manner 
possible. They, accordingly, proposed it to the Committee on revision of the 
constitution. The committee, at the outset, did not understand the system, 
however, and rejected it until the members could give it further study. Then, 
when the committee was convinced that it was suitable to the needs of the 
Society, the Council was reluctant to accept it, but finally did so after much 
deliberation and consideration, given to other alternate proposals. In accepting 
it, however, without fully understanding it, they insisted on adding certain “im- 
provements” to the system which really are an impediment. Let us consider 
them one by one and see. 

In the first place, the Council insisted on having the nominations made by 
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a nominating committee, fearing that to allow the members to make their own 
nominations, would engender sectionalism. They did, however, consent to al- 
lowing nominations by petition to supplement the committee nominations if any 
group was dissatisfied with the committee slate. The nominating committee is 
a necessary adjunct of the plurality voting system. Indeed, it is one of the 
evils of that system which rigidly subordinates the voter’s own choice to the 
prior one of the committee. The Hare System, however, ‘is. intended to work, 
and does work, solely on the basis of nominations by petition. The voters make 
their own nominations and as many as they desire. The only chance for it to 
fail to work satisfactorily is where the electorate is so apathetic that it does not 
nominate a sufficient number of candidates to give the voters a chance to exer- 
cise a discriminating choice. That, however, is not a fault of the system but 
of the electorate. 

The second “improvement” which the Council engrafted on the P.R. Sys- 
tem, was to provide for electing part of the council at one election and the re- 
mainder at the next succeeding election, thus giving the membership overlapping 
terms. This device is another necessary evil under a plurality system of elections, 
where the whole slate is elected by the same group of voters. Otherwise, 
a complete turnover in office holders is likely to take place at any election even 
though the incumbent members are renominated. This turnover may be due to 
a slight change in the voting strength of rival factions and particularly if there 
is a division in one of the factions due to rival sets of candidates. Under P.R., 
such a turnover would be impossible. An example will show why. 

Given two factions, Eastern and Western, about evenly matched but with 
the Eastern faction strong enough to elect, let us say, 5 out of a total of 9 
members on the Council. A slight shift of voting strength to the West might 
be sufficient to enable the West to elect the fifth member at the expense of the 
East. The turnover would thus affect but one member out of nine, instead of 
all nine as under a plurality system. It is hardly likely that so pronounced a 
change in voting strength would occur from one election to the next as to deprive 
the East of two representatives, but if it should, it could re-elect 3 of its former 
representatives, while the West could re-elect its former 4, and add two new 
ones. Thus, even then there would be a carry-over of 7 out of 9 members in 
the new council. Of course, it might happen that one or two of the former 
members would decline to be a candidate to succeed himself or that there was 
dissatisfaction with a former member and he was not renominated. But even 
so, it is hardly likely that the sum total of changes from all causes, would effect 
a change in as many as half the membership of the council in any single election 
and with elections held every other year, as proposed, P.R. would give more 
than a majority of the membership a 4-year, or longer term. Thus, under P.R., 
there is no need for a division of the council into two groups with overlapping 
terms to insure continuity of administrative policy. 

On the contrary, such a division would be distinctively detrimental to the 
best interests of group representation under P.R. This can likewise be readily 
seen from a simple example. Let us assume a total council membership of 9, 
as before, 4 elected one year, and 5 the next, and also that there are 1,000 
voters, In the election, when 4 of the members were to be elected each of the 
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4 successful candidates would have to receive 201 votes (i.e., the smallest whole 
number of votes out of 1,000 votes that will elect 4 but not 5). This would 
mean that to obtain representation on the council, at that election, any section 
would have to have at least 201 members voting. Any section with a smaller 
number of votes could not hope to get one of its number elected to the council, 
except as it could form a coalition with some other section. At the alternate 
election with 5 members to be elected, each of the 5 successful candidates 
would have to get but 167 votes (i.e., the smallest number that will elect 5, but 
not 6). At this election, consequently, no section of less than that number of 
voters could hope to elect a representative without help from some other section. 
On the other hand, suppose all 9 members were up for election each time. In 
that case each successful candidate would require but 101 votes. In this case, 
therefore, any section with at least that number of voting members could elect 
its own representative on the council. Thus, a general election of all members 
at one time makes for a more widely diffused, more certain and more stable 
representation on the council of the smaller minority groups. 

A third “improvement” to the system that the council thought necessary was 
to hold a separate election for the officers (president and vice-president) and 
members of the council. This would mean printing, mailing, marking and count- 
ing of two sets of ballots. It would mean also that the nominees on the officers’ 
ballot would be the pick of the men from all over the country. The nominees 
on the council ballot would then be the pick of the second best men, or of the 
best men not on the officers’ ballot. Obviously, all of the first group—the best 
men—save the two elected as officers, would be eliminated from a seat on the 
council, though their service in that capacity might be highly desirable, more 
so, perhaps, than those who would be elected from the group of council candi- 
dates. 

That disadvantage could be eliminated by putting all nominees on one 
ballot and making the count for election to the council first and then make 
the successful council candidates continuing candidates for the officers’ positions. 

Thus, assuming nine members of the council and 1,000 voters as before, the 
council members would be elected on the basis of 101 votes each. This would 
result in the choice of the best men from among all the candidates for member- 
ship on the council. Then, with the quota to elect for president changed to 
501, or a majority of the total votes, the ballots would be recounted with the 
nine council members striving for the enlarged quota which only one could 
attain and be elected president. As to the vice-presidency, there are two alterna- 
tives. The office might be given to the runner-up on the vote for president, 
the count being carried out to a point where one of the defeated candidates for 
president had a majority of the 499 votes remaining from the election of presi- 
dent. Or an independent recount of all the ballots might be made for vice- 
president with the other 8 members of the council as candidates. Each of these 
alternatives has its advantages. The first is simplest. Also, if the total vote 
was about evenly divided between East and West and an Eastern man got the 
presidential election, the runner-up would certainly be a Western man and 
would get the vice-presidency. With the other method, the votes of the Eastern 
bloc which elected the president would be released and right be transferred to 
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another Eastern man as candidate for vice-president and would at least make 
possible the election of a second Eastern man to that office, as well. 

In the foregoing the workings of the Hare system of P.R. has been dis- 
cussed from the sectional standpoint simply to indicate that if sectionalism in 
Society affairs is what is wanted that system of election will make it possible 
without abandonment of the direct election of the present simple council form 
of organization. If the West wants to be sectional, that is its privilege, but it 
should not be permitted to impose its sectionalism on the East, which I feel 
sure does not want it. In the East, as I see it, the lines of cleavage are drawn 
or are converging along professional lines or activity lines. The private 
foresters here, for instance, are beginning to feel their oats, are becoming class 
conscious, so to speak. Under a P.R. system of elections, I anticipate that we 
might eventually see the private foresters both east and west gradually coming 
to ignore sectional lines and voting with the objective of getting a fair repre- 
sentation for their group first of all. The university men are another group 
that might also want to break away from the public service group—Federal and 
State Foresters—which now are generally assumed to most largely dominate 
Society affairs. Likewise, the State Foresters might want to break away, and 
if so, well and good. 

Because these various groups seek a means of expression for their point 
of view in Society affairs need not greatly worry us. It would be far better 
that way than to have them withdraw their support and form into independent 
organizations. And when it comes to giving those various views expression 
through representation, the Hare System of P.R. will do it and do it more 
readily than any other means so far devised. 

It may be of interest to mention that the Hare System has been in use an- 
nually since 1922, by some 200 members of the Forest Service in Washington, 
for election of a personnel and welfare committee of 5 members. The first 
year the system was used, more than half the people signed nominating petitions, 
which resulted in 17 candidates contesting for the 5 positions or over three con- 
testants for each vacancy. Now, at the beginning of the 7th year, 3 (1 woman 
and 2 men) out of the 5 original members (2 women and 3 men) are still 
serving, having been re-elected annually. In the meantime, the composition of the 
committee has varied. On a few occasions the women have elected the odd 
number and gained a majority on the committee. The vote has given little 
evidence of a division along sex lines, however. Rather support has apparently 
been given to the most representative 5 of the several candidates being voted on. 
So far as I know, any dissatisfaction with the make-up of the committee has 
never been charged against the failure of the system to register the will of the 
voters. The chief difficulty has been, in late years, at any rate, to get enough 
representative people to consent to be candidates to afford the voters a reasonable 
latitude of choice. 

Let the members not make the mistake of rejecting the recommendations of 
the Council and Committee on Revision of the Constitution for the adoption 
of the Hare System of P.R., simply for want of knowing what it is all about. 
It received much careful consideration before either of those bodies endorsed 
it. It deserves the same consideration from the membership at large. The 


SOCIETY AFFAIRS 555 


Proportional Representation League (1417 Locust Street, Philadelphia, Pa.) has 
leaflets which explain the system in simple terms and it will gladly send these 
to anyone asking for them. There is consequently no need for anyone to go 
uninformed. 


Society Biossoms Into NEw QuARTERS 


The Society office, which has long been located in the Atlantic Building, 
was moved the latter part of February to new quarters. The new address is 
517 Lenox Building (1523 L Street N.W.) Washington, D.C. The quarters 
consist of two rooms, one the main business office, and the other a combined 
conference and work room. The rooms are light, comfortable, and neatly fin- 
ished; and the main room is equipped with good looking, though inexpensive, 
furniture. The new office gives sufficient space for carrying on the work and for 
keeping the records in proper condition. Mrs, James with an assistant, Miss 
Haislip, is for the present working full time in order to catch up with back work 
and to get the records into good condition. The quarters available in the Atlantic 
Building have been necessarily limited; and it is interesting to note how ade- 
quate working facilities have given new zest on the part of everyone concerned. 
We must, however, still beg the indulgence of the members and Section officials 
for delays and mistakes during the process of reorganization and of catching 
up with back work. 

All members of the Society and especially out of town visitors are invited 
to call and see the new office when they happen to be in Washington. 

Warp SHEPARD, Secretary 


New ENGLAND SECTION 


The New England Section held its winter meeting at the Boston City Club, 
on February 17. There were 70 members present. The general topic of dis- 
cussion was the effect of forests on water flow with especial reference to the 
Vermont flood. As is usual, however, with meetings of this Section, the dis- 
cussion wandered far afield. Colonel Woolsey and Forest Commissioner Ross 
discussed the Vermont flood. It was the opinion of both that forests or the 
lack of them played little part in this flood. They felt, however, that some 
study of the causes and effects of this flood should be made by some appropriate 
scientific body, perhaps the Forest Service and Geological Survey, and regretted 
that nothing was being done along this line. There was an earnest discussion 
of the place of undergraduate schools in forestry education, of which Professor 
Grose, of Amherst, was the critic and Professor Briscoe, of Maine, the de- 
fender. 

Resolutions were passed favoring the McSweeney Bill and the expansion 
of the Clark-McNary Act to include co-operative work against forest insects 
and diseases and co-operative work with the Forest Service in making demon- 
stration plots or areas on state forest lands. A resolution opposing the transfer 
of the Ouachita National Forest to the National Park Service (Wingo Bill) was 
also passed. 

Three men were nominated for members and twelve members nominated 
for senior membership. 
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New officers elected were E. C. Hirst, Concord, New Hampshire, chairman, 
and Albert C. Cline, Harvard Forest School, Petersham, Massachusetts, as 
secretary. H. I. Baldwin, Berlin, New Hampshire, was elected a member of 
the Executive Committee. 

Robert M. Ross, Commissioner of Vermont, and his assistant, Perry Mer- 
rill, suffered severe damage to their homes in Montpelier, at the time of the 
flood in November. A purse of $2.34 was raised by members of the Section, 
which was divided equally between them. 


FoRMATION OF THE SOUTHEASTERN SECTION 


A petition for the formation of a section of the Society to be known as 
the Southeastern Section, comprising the states of Alabama and Florida and 
such parts of Georgia and South Carolina as lie in the coastal plain region, has 
been approved by the Executive Council of the Society. The petition was signed 
by Lenthall Wyman, E. W. Hadley, I. F. Eldridge, Sidney L. Moore and Don 
P. Johnston, and has the concurrence of the Gulf States and the Southern 
Appalachian Sections. 


ANNOUNCEMENT OF CANDIDATES FOR MEMBERSHIP 


The following names of candidates for membership are referred to Mem- 
bers, Senior Members, and Fellows for comment or protest. The list includes all 
nominations received since the publication of the list in the January JOURNAL, 
without question as to eligibility; the names have not been passed upon by 
the Executive Council. Important information regarding the qualifications of 
any candidate, which will enable the Council to take final action with a knowl- 
edge of essential facts, should be submitted in triplicate to the undersigned be- 
fore May 15, 1928. Statements on different men should be submitted on dif- 
ferent sheets. Commications relating to candidates are considered by the Council 
as strictly confedential, 


FOR ELECTION TO GRADE OF MEMBER 


Name Title and Address Proposed by 
Albert, Frank A. Forest Ranger, U. S. Forest New England Sec. 
Service, Glencliff, N.H. 
Alden, Philip E. City Forester, Kearney, N.J. Allegheny Sec. 
Bell, Lyle W. Forester, Brown Co., Berlin, New England Sec. 
N-Hi 
Bowe, Earl E. Asst. in Wood Utilization, California Sec. 


Nat. Lbr. Man. Assn., San 
Francisco, Calif. 
Brandstrom, Axel J. F. Consulting Logging Engi- North Pacific Sec. 
neer, Mount Vernon, Wash. 
Dean, H. Alexander Forest Ranger, U. S. Forest Franklin Moon 
Service, Russellville, Ark. Nelson C. Brown 
Hiram L. Henderson 


Name 
Doppel, Alfred Arthur 


Gill, Lake S. 
Goodrich, Charles D. 
Griffin, Austin F, 
Hale, Truman E. 


Heiberg, Sven Olof 


Howard, Milford C. 
Hurford, Archie W. 
Hurst Ey B: 


Johnson, R. S. 


Kent, Arthur Meaux 


Lenharhe. Ds Ir. 
Lindh, C. Otto 
Martin, Wilson 


McNerney, Edward J. 


Miller, Frank H. 


Myers, Remley E. 
Painter, Wayne F. 


Pieper, Paul S. 


Porch, Francis M. 
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Title and Address 
District Forester, Salisbury, 
Md. 

Asst. Pathologist, U.S.B.P.1., 
Washington, D.C. 

Asst. Forester, Champion 
Fibre Co., Canton, N.C. 
Landscape Engineer, Far- 
mingham, Mass. 

Forest Ranger, U. S. Forest 
Service, Gorham, N.H. 
Instructor of Silviculture, 
NeYe State Cols fof, Kor; 
Syracuse, N.Y. 

Forest Ranger, U. S. Forest 
Service, Browns Mills, N.J. 
Blister Rust Agent, Provi- 
dence, R.I. 

Forester, Munising Paper 
Co., Munising, Mich. 
Senior Cruiser, James D. 
Lacey Co., Montreal, Can- 
ada. 

Forest Fire Prevention Lec- 
turer, U. S. Forest Service, 
Washington, D.C. 
Asst. __ Disrict 
Clearfield, Pa. 
Forest Ranger, U. S. Forest 
Service, Portland, Oregon. 
District Forester, State For. 
Dept., Dickson, Tenn. 
Agent, Office of Blister Rust 
Control, U.S.D.A., Worces- 
ter, Mass. 

Forest Engineer, James D. 
Lacey Co., Montreal, Can- 
ada. 

Blister Rust Control Agent, 
Spokane, Wash. 

Blister Rust Control Agent, 
Spokane, Wash. 

Asst. Forest Ranger, U. S. 
Forest Service, Oakridge, 
Ore. 

Sales Representative, Amer- 
ican Creosoting Co, New 
York, N.Y. 


Forester, 
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Proposed by 
Allegheny Sec. 


Washington Sec. 
Southern Appalachian 
Sec. 

New England Sec. 
New England Sec. 


New York Sec. 


Allegheny Sec. 

New England Sec. 
Wisconsin Sec. 
Franklin Moon 
Nelson C. Brown 
Hiram L. Henderson 
Washington Section 
Allegheny Sec. 

North Pacific Sec. 
Southern Appalachian 


Sec, 
New England Sec. 


Franklin Moon 

Nelson C. Brown 
Hiram L. Henderson 
Northern Ry. Mt. Sec. 
Northern Ry. Mt. Sec. 


North Pacific Sec. 


New York Sec. 
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Name 
Powell, Grant M. 


Prout, Clarence 
Riebold, R. J. 

Roberts, E. V. 

Sipe, F. Henry 
Trowbridge, K. Shields 
Waldron, Alexander F. 


Wessel, W. C. 
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Title and Address 


Supt. of State Forest and 
Nursery, Winchendon, Mass. 
Patrolman, Minn. For. Ser., 
Eveleth, Minn. 

Forest Ranger, U. S. Forest 
Service, Marion, N.C. 
Junior Forester, U. S. For- 
est Service, Petersburg, Va. 
District Forester, State For. 
Dept., New Bern, N.C. 
Adjunct Prof. of For., State 
College, Athens, Ga. 

Asst., For., New Gretna, 
N.J. 

Asst. Nat. Camp Director, 
Boy Scouts, Forest Hills, 
JERE 


Proposed by 
New England Sec. 


Minnesota Sec. 


Southern Appalachian 
Sec, 

Southern Appalachian 
Sec: 

Southern Appalachian 
Sec: 

Southern Appalachian 
Sec. 

Allegheny Sec. 


New York Sec. 


FOR ELECTION TO GRADE OF SENIOR MEMBER 


Cowan, Charles S. R. 


Green, Charles Burdett 


Kynoch, William 


Chief Fire Warden, Wash. 
Forest Fire Assn., Seattle, 
Wash. 

District Manager, Nat. Lbr. 
Man. Assn., Kansas City, 
Mo. 

Associate Prof. of Wood 
Technology, Univ. of Michi- 
gan, Ann Arbor, Mich. 


North Pacific Sec. 


Frederick Dunlap 
Donald R. Brewster 
Emanuel Fritz 
Ohio Valley Sec. 


FOR TRANSFER TO GRADE OF SENIOR MEMBER 


Baer, Charles E. 


Banzhaf, George 


Bird, Royal G. 


Cochran. H.. D: 


Cronemiller, L. F. 
Cuno, John B. 


Dean, Forest W. 


District Forester, Empori- 
um, Pa. 

Pres., Banzhaf & Watson, 
Inc., Consulting Foresters, 
Milwaukee, Wis. 

Forester, International Pa- 
per Co., New York City. 
Chief of Public Relations, 
U. S. Forest Service, Den- 
ver, Colo. 

Deputy State Forester, Sa- 
lem, Oregon. 

Assoc. Wood Technologist, 
F.P.L., Madison, Wis. 
Extension Forester, Woos- 
ter, Ohio. 


Allegheny Sec. 


Wisconsin Sec. 


New York Sec. 


Central Ry. Mt. Sec. 


North Pacific Sec. 
Wisconsin Sec. 


Ohio Valley Sec. 


Name 
Ehrhart, E. O. 


Fenby, E. J. 


Fivaz, A. E. 


Forsaith, Carl Cheswell 


Frontz, Leroy 
Hawley, Lee F. 


Hogeland, C. C. 


Knapp, F. Malcom 


Leach, Walter 


Markwardt, L. J. 


McPhereson, B. D. 
Metzger, H. S. 


Murphey, Frank T. 


Nicholson, Nels O. 


Pagter, L. B. 


Peck, Edward C. 


Phillips, George R. 


Round, Harold F. 
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Title and Address 


Forester, N.Y. & Pa. Paper 
& Pulp Co., Johnsonburg, 
Pas 

Supervisor, Rainier Nat. 
For., Tacoma, Wash. 

In charge of research work, 
NE States, Office of Blister 
Rust Control, U.S.D.A., 
Warrensburg, N.Y. 

Asst. Prof. of Wood Tech- 
nology, N.Y.S.C.F., Syra- 
cuse, N.Y. 

Forester, Harrisburg, Pa. 
In charge, Sec. of Derived 
Products, F.P.L., Madison, 
Wis. 

District Forester, Renovo, 
Pas 

Asst. Prof. of Forestry, 
Univ. of British Columbia, 
Vancouver, B.C. 
District Forester, 
wood, Pa. 

Asst. in charge, Sec. Tim- 
ber Mechanics, F.P.L., Mad- 
ison, Wis. 

District Forester, Blain, Pa. 
District Forester, Williams- 
port, Pa. 

Asst. Prof. of Forest Ext., 
Penn. State College, State 
College, Pa. 

In charge of logging opera- 
tions, Hedlund Lbr. Co., 
Spokane, Wash. 

Supervisor, Mount Baker 
Nat. For., Bellingham, 
Wash. 

Asst. Wood Technologist, 
F.P.L., Madison, Wis. 
Sec’y, Okla. Forest Com., 
Oklahoma City, Okla. 


Drift- 


Forest, Pa. R.R., Philadel- 
phia, Pa. 


Proposed by 
Allegheny Sec. 
North Pacific Sec. 


New York Sec. 


New York Sec. 


Allegheny Sec. 
Wisconsin Sec. 
Allegheny Sec. 
North Pacific Sec. 


Allegheny Sec. 
Wisconsin Sec. 


Allegheny Sec. 
Allegheny Sec. 


Allegheny Sec. 


North Pacific Sec. 


North Pacific Sec. 


Wisconsin Sec. 


Wm. L. Hall 

R. M. Evans 

A. K. Chittenden 
R. F. Kroodsma 
Allegheny Sec. 
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Name 
Rowland, H. B. 


Scovell, E. L. 


Sheinz, A. J. 


Sloan, James Mackensie 


Smith, H. A. 


Sweeney, Samuel C. 


Wilson, Fred G. 


Wilson, Thomas R. C. 


Wood, Arthur P. 


JOURNAL OF FORESTRY 


Title and Address 


District Forester, Warren, 
Ras 

Extension Forester, New 
Brunswick, N.J. 

Asst. For., Ouachita Nat. 
For., Hot Springs, Ark. 


Sec’y-Treas., Anthracite For. 
Pro. Assn., Hazelton, Pa. 
District Forester, Pottsville, 
Pa. 

Asst. Forester, W.Va. Pulp 
& Paper Co., New York, 
INBYZ 

Extension Forester, Univ. of 
Wis., Madison, Wis. 
Engineer in Forest Prod- 
ucts, F.P.L., Madison, Wis. 
Assta'For,, (bas RERD SY Phila- 
delphia, Pa. 


Proposed by 
Allegheny Sec. 


Allegheny Sec. 
R. M. Evans 
Wm. L. Hall 
Evan W. Kelley 
Clinton G. Smith 
Allegheny Sec. 
Allegheny Sec. 


New York Sec. 


Wisconsin Sec. 
Wisconsin Sec. 


Allegheny Sec. 


FOR ELECTION TO GRADE OF CORRESPONDING MEMBER 


Dracea, Marin D. 


Prof. of Forestry, Poly- 
technical School, For. Dept., 
Bucharest, Rumania. 


R. C. Bryant 
J. W. Toumey 
R. C. Hawley 
Henry S. Graves 


Lumbering§ that is a Harvest— 


IN the West Coast region, where the future lumber supply of America 
is growing today, lumbering has become a harvest that will be fol- 
lowed by crop after crop of trees. 


This future practice of forestry is being made possible, not only by the 
ideal growing conditions which prevail, but in a large measure by the 
excellent qualities of the tree species that are native to the region. 
West Coast woods produce lumber of superlative quality. Here grows Douglas Fir, 
which has more uses than any other known wood, associat:’ «rth West Coast Hem- 
lock, a pitchless wood of special uses that produces non-sp! ' ex lLeoks and hich 
grade flooring ; Western Red Cedar, the outdoor wood tnat endurcs; and Sitka 
Spruce, the lightweight hickory of the conifers, that has its uses from the kitchen 
to the piano. 


Learn more about the great woods of the West Coast! An illustrated booklet on these 
four woods will be sent promptly upon request. Address West Coast Lumber Bureau, 
Mt. Hood Building, Longview, Washington. 


bile : 
ouolas Fir 


cAmerica’s Permanent 


Lumber Supply 


Important West Coast Woods 
Douglas Fir — West Coast Hemlock — Western Red Cedar — Sitka Spruce 


EVERGREEN TREES for FOREST and DECORATIVE PLANTING 
Tree Seed of Certified Origin 


BROWN COMPANY [7s3¢° PORTLAND, MAINE 


Pulp and Paper Products 
Mills: BERLIN, N. H. and LATUQUE, P.Q. - CUPSUPTIC NURSERY, Oquossoc, Me. 
Write for 1928 Price List, Forestry Division, Brown Company, Berlin, N. H. 


By Hermon H. Chapman, Prof. Forest Management, 
FOREST FINANCE Yale Forest School, 1926. 362 pages, 6”x9”, $4.50 
postpaid. Order from Tuttle, Morehouse & Taylor Company, New Haven, Connecticut. 


A complete practical text on the financial problems of the utilization of land for 
forestry as a business for private owners. Covers appraisals of value, costs of produc- 
tion, probable rates of profit, estimation of damage, stumpage values, forest taxation 
and forest insurance. 


CERTIFIED TREE SEED 


for reforestation purposes 


ORIGIN AND QUALITY GUARANTEED 


Site, Stand and Climatic Data 
Supplied with All Seeds 


ASSOCIATED FORESTERS 
CALGARY ee hIMItED ~ = "= 


The New York State College of Forestry 


SYRACUSE UNIVERSITY 
Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science, and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment, Station of 90 acres 
at Syracuse, three other experiment stations, the Roosevelt Wild Life\Forest Experiment 
Station and experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, 
and an excellent reference library offer unusual opportunities for investigative work. 


For further information address FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD FOREST 


PETERSHAM, MASSACHUSETTS 


A forest experiment station of two thousand acres, 16 years under management on a 
sustained yield. Large variety of silvicultural treatment in progress. Logging, mill- 
ing, and marketing annually carried on. Extensive plantations established from the 
Forest nursery. 


Competent graduate students accepted as candidates for degrees of M.F. or D.S. 


RICHARD T. FISHER, Director 


UNIVERSITY OF MAINE 
ORONO, MAINE 


Maintained by State and Nation 
The Forest Department offers a four years’ undergraduate curriculum, 
leading to the degree of Bachelor of Science in Forestry. 


Opportunities for a full technical training, and for specializing in prob- 
lems of the Northeastern States and Canada. 


For catalog and further information, address 
JOHN M. BRISCOE, Orono, Maine 


piFAKe, Foresters Prism Binocular orth tian,” '° * $15.00 


VEGT POCKET: Philip Pope, U. S. Vet. Hospital, Walla Walla, Wash., says: ‘‘Comparing it wi 

BINOCULARS $80 glass, with the exception of better finish, cannot see any superiority in — satin 
expensive glass.’’ 

Mirakel, German 5 or 7-power, 5 and 7 oz. Universal Focus, (once focused, fi 

for life and for all distances between 30 feet and 30 miles,) pocket binocular 


6 or 8-power, 20 oz........... $19.50 8-power, 32 mm, 26 02......... S610 
: i tal charted ba Sram 2S OZ s0eins.<are $25.75 
verything In asses from a Zeiss down, sent postpald on roval. 

J. ALDEN LORING, Box L, ais ‘0-WE-GO, NY. 


Forest Management Plans. Economic and Statistical Studies. 
Valuation Surveys. Studies in Second Growth Problems. 


BANZHAF & WATSON, Inc. 
MILWAUKEE NEW ORLEANS 


P. T. COOLIDGE, Forest Engineer 
TIMBER ESTIMATES AND MAPS 


Reports on Timberland 
Properties 


31 CENTRAL STREET, BANGOR, MAINE 


AMERICAN FOREST REGULATION _, 2!’,?38°., 


_, Part 1, Introduction, regulation policy and sustained yield, management sub- 
divisions, rotations, normal forests, and regulating the cut by various methods. Quiz 
questions on all chapters. 

Part 2. Four chapters on correlations of regulation and growth in extensive Ameri- 
can forests. All of part 2 by Professor H. H. Chapman, Yale School of Forestry. 

Appendix: Forestry management in nine European States after Martin, financial 
rotations after Endres, data on forest management on American National Forests and 
on Savoie forests, France. 


Paper Edition, $2.75—Cloth Edition, $3.25 


If postpaid, add 25 cents. A discount of 10 per cent allowed students on cash 
orders of 10 copies or more. A special net price (for students only) of $1.50 ($1.75 
postpaid) has been established for the paper edition of American Forest Regulation 
without part 2, which may be too advanced for the needs of some forest schools. 


Order direct from T. S. WOOLSEY, Jr., New Haven, Conn. 
(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 


YALE SCHOOL OF FORESTRY 


Established in 1900 


A graduate department of Yale University, offering a two-years tech- 
nical course in forestry leading to the degree of Master of Forestry. 
Special opportunities are provided for advanced work and research in 
the laboratories and the school forests. 


For further information and catalog address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U.S. A. 


Forestry Training in the Heart of the Rockies 


The Colorado School of Forestry 


COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical forestry in— 
A four-year undergraduate course—degree, Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. ; 
An extremely attractive combination five-year cours egrees, Bachelor of Science at 
end of fourth year and Master of Forestry at end of course. 5 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 


Send for a Prospectus. 


REPRINTS 


PLEASE note the following instructions carefully so as to 
facilitate the handling of your reprint orders. 


Order blanks will go out with galley proof. 


Order blanks must be filled in and returned when 
corrected galley proof is returned. Late orders will 
bear an added cost. 


Reprints carry the same folio that the article car- 
ries in the JouRNAL. An extra charge is made for re- 


paging. 


Price List for Reprints 


50 copies Addl. copies per 100 


4 pages Without cover 
With cover 


8 pages Without cover 
With cover 


12 pages Without cover 
With cover 


16 pages Without cover 
With cover 


For articles over 16 pages the above prices may be used in combina- 
tion; thus the rate for 24 pages would be: without cover, $5.60 plus 
$3.20=$8.80; with cover, $7.90 plus $3.20=$11.10. A discount of 5% will 
be allowed on orders of 1,000 or more. 


The Collegiate Press 
George Banta Publishing Company 


Menasha, Wisconsin 


Balsam-Wool 


and the Weyerhaeuser Program 
of Complete Utilization 


The first commercial development in the 
Weyerhaeuser program of complete utilization 
and elimination of waste is Balsam-Wool, an 
efficient building insulation against heat, cold 
and sound. 

Balsam-Wool is made from wood fibers put 
together in a “fleecy” wool form between two 
sheets of tough, kraft, waterproofed paper. 
Laboratory tests conducted at the C. F. Bur- 
gess Laboratories, Madison, the Armour Insti- 
tute, Chicago, and the University of Minnesota 
have definitely established its superior insulat- 
ing efficiency over other commercial materials 
for the same purpose. 

Applied in the walls and roofs of buildings, 
Balsam-Wool is a double action conserver of 
natural resources. Made from a product that 
formerly was waste, it can properly be called a 
factor in the conservation of our forest re- 
sources. And because it saves from %4 to 1% 
on fuel it is an aid in the conservation of the 
nation’s supply of coal and oil. 

For the complete story of Balsam-Wool 
send for the booklet ““House Comfort that Pays 
for Itself.” 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL, MINNESOTA 
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